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Late-season spraying—the last measure of defense against 


insect damage—calls for materials of high toxicity and sure-fire 


effectiveness. 

Whether you need Pyrethrum and Rotenone on fall vegetable gia cal 

crops—or TEPP (Tetraethyl] Pyrophosphate) or PARATHION sedan 

on cotton—you can get this high toxicity and effectiveness with Pesca 
SABADILLA 


POWCO BRAND inceecticides. 


PYRETHRUM & PYRIN 
PIPERONYL BUTOXIDE 
ALLETHRIN 
ANTU 
TEPP 
PARATHION 
ALDRIN 
2, 4-D & 2, 4, 5-T 


But whatever your needs...in any season...look to POWELL. 


John Powell & Co., Ine. 


ONE PARK AVENUE, NEW YORK 16, N. Y. 
Sales Offices: Philadelphia - Pittsburgh - Chicego - Huntsville - 
Fort Worth - Omaha + Son Francisco 
Representatives in Principal Cities of the World 





LOOK TO POWELL...FOR CONSISTENT, TROUBLE-FREE QUALITY 
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HELLO...BEMIS? | WANT TO ORDER A CARLOAD 
OF MULTIWALLS. WHEN DO YOU THINK...OH! 
HERE THEY ARE! WHAT TOOK you SO LONG ? 
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Don’t pin us down to that, please. 
But, no fooling, the twelve Bemis 
multiwall plants, strategically 
located coast to coast, mean that 
at least one is conveniently close 
to you. This time-saving means 
money-saving. Ask your Bemis 
Man for details. 


“ . s EMIS Bp ue 
Bay 
Bemis Ae General Offices — St. Louis 2, Mo. 


Offices in all Principal Cities 
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INCREASE YOUR SALES 


TENNESSEE 


PRODUCTS & CHEMICAL 


NASHVILLE, TENNESSEE 


gamma BHC 


65% gamma BHC from TENNESSEE is from 2 to 4 times as 
potent as most technical BHC now widely used for pesticide 
formulations. Much higher concentrate solutions can be obtained 
for spray formulations with 65% gamma BHC. This makes 
possible a wider variety of uses for BHC sprays. Gamma isomer 
unit output capacity of grinding operations is greatly increased 
with 65% gamma BHC... formulation costs can be reduced. 
There is less bulk to handle... freight costs can be reduced. 


Call TENNESSEE for your next Benzene Hexachloride require- 
ments and get full details on 65% gamma BHC. Tennessee 
Products & Chemical Corp., Dept. AC82, First American National 
Bank Building, Nashville, Tennessee. 


BENZENE 


DIUM 
" HEXACHLORIDE (BHC) 


BENZOATE 


Farm CHEMICALS 





In this issue... 


Another record attendance at a farm chemicals 
convention was assured as we went to press by an 
announcement from the National Agricultural Chem- 
icals Association that more than 400 delegates had 
been booked to attend the 19th annual meeting of the 
organization in Spring Lake, N. J., Sept. 3, 4 and 5. 
See convention story on page 12. 


More and more attention will be required in the 
future for the production of chemical fertilizers high 
in plant food content for economical shipment to a 
wide market. That’s the summary of Dr. Vincent 
Sauchelli and R. P. Taylor in their article on ferti- 
lizer mixing problems. It appears on page 15. 


It is widely known that various horizons of the 
soil contribute different things to crop production. 
For data on a specific experiment with soil horizons 
and their contributions, read the article on page 19. 


Methods by which diseases are spread from 
plant to plant is one of the most important phases of 
plant pathology—and one of the most neglected, ac- 
cording to W. L. Popham. He sheds new light on the 
part insects play in the spread of plant diseases in the 
article on page 25. 


Reduced operating labor and improved product 
quality should result from replacing a batch-mixer 
with a funnel type continuous mixer, according to 
L. D. Yates and W. B. Williams, of the Tennessee 
Valley Authority. Description of such a mixer, used 
for acidulation of rock phosphate at TVA, is de- 
scribed on page 29. 


Grasshoppers always have been destructive pests 
on western range and crop lands. Montana is one of 
the hardest hit states which the pest infests, hence, 
the state entomologist has issued some valuable sug- 
gestions for control of the grasshopper which have 
wide application for other areas. They appear on 
page 33. 


Safety isn’t just a local thing. More and more 
farm chemicals personnel are coming to realize the 
importance of safety for human and economic reasons. 
“Fertilizer Safety on a Nationwide Basis” is the 
topic of a talk given by J. S. Fields, chairman of the 
Fertilizer Section of the National Safety Council, 
which is printed on page 36. 


A marked accumulation of available phosphorus 
in soils which had received large quantities of ferti- 
lizer was noted in New York state tests. Data re- 
vealed need for revision in fertilizer practices, ac- 
cording to M. T. Vittum, who writes about the tests 
on page 39. 


Another fertilizer experiment with radioisotopes 
is outlined in this issue, on page 46. This one, by 
C. A. Black, deals with influence of placement and 
kind of fertilizer material on utilization of fertilizer 
phosphorus by crops. It was part of soil and ferti- 
lizer investigations with radioisotopes conducted 
last year. 
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Cover Story 

Technical grade BHC, shipped from Natrona, 
Ala., is broken up and fed into melters for the 
preparation of emulsions at Pennsalt’s new 
insecticide emulsion plant in Montgomery. 
Products are supplied for insecticide sprays used 
chiefly on cotton. Other photos, page 55. 
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MONSANTO 
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Serving Industry... Which Serves Mankind 





This is good news in agriculture and in industry. Increased 
availability of vital plant nutrients in the form of soluble 
inorganic salts for fertilizer solutions can mean new 
products and new markets for fertilizer manufacturers. 


New emphasis is being placed upon WATER-SOLUBLE 
FERTILIZERS. Growers and manufacturers are developing 
new methods... new applications of high-analysis sol- 
uble plant foods which combine NITROGEN . . . PHOS- 
PHORUS, POTASH and, in many cases, weed killers and 
insecticides, too. 


MONSANTO, to help meet the increasing demands for plant 
foods, has increased quantities of four basic, soluble 
fertilizer chemicals ... MONO AMMONIUM PHOSPHATE .. . 
DI AMMONIUM PHOSPHATE . . . MONO POTASSIUM PHOS- 
PHATE . . . PHOSPHORIC ACID 75.0%. 


New uses for WATER-SOLUBLE FERTILIZERS are proving 
profitable for growers... profitable for FERTILIZER MAN- 
UFACTURERS. Perhaps these products will fit into your 
production planning. Contact any District Sales Office, 
or write MONSANTO CHEMICAL COMPANY, Phosphate 
Division, 1700-A South Second Street, St. Louis 4, Mo. 


DISTRICT SALES OFFICES: Birmingham, Boston, Charlotte, Chicago, 
Cincinnati, Cleveland, Detroit, Los Angeles, New York, Philadelphia, 
Portland, Ore., San Francisco, Seattle. In Canada, Monsanto Canada 
Limited, Montreal. 




















MONSANTO PLANT NUTRIENT CHEMICALS 
N P20s K20 
Mono Potassium Phosphate (Crystals) —O | 51.6% | 34.2% 
Di Ammonium Phosphate (Crystals) | 21.0% | 53.85% | —0— 
Mono Ammonium Phosphate (Crystals) 112.2% | 61.61% —0— 
Phosphoric Acid (75.0%) (Liquid) | —O— | 545% a 
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USDA's Asricultural Research Adminis- 
tration now is advising farmers and home 
gardeners to use soil conditioners only on an 
experimental basis. Reason given is incom- 
plete experimentation by the administration. 


Best Fertilizers Co., Oakland, Cal., has 
purchased a 100-acre site near Stockton for 
construction of a new fertilizer plant. 
Initial construction costs will be more than 
$7,000,000 with $1,000,000 in additions 
already planned. 


Northern Chemical Industries has ap- 
pointed George J. Odom Chief Chemical 
Engineer of the Searsport, Me. plant. 
Odom comes from 29 years’ service with 
Monsanto Chemical Company's Merrimac 
Division Branch. He is an authority on 
sulfuric acid and sulfate of alumina manu- 
facture. 


Walter S. Schamel, former assistant tech- 
nical director in American Wheelabrator 
& Equipment Corporation’s dust and fume 
control division, is now district manager of 
the Los Angeles office. Schamel is a grad- 
duate of Missouri School of Mines and 
Metallurgy. 


James M. Gager Jr. is Kraft Bag Corpora- 
tion’s new sales representative in Chatta- 
nooga, Tenn. His area includes Tennessee, 
Georgia, South Carolina and part of North 
Carolina. He formerly was proprietor of 
the Gager Lime company. 


Died: J. Bailey Pratt Jr., 61, a senior 
executive of H. J. Baker & Bro. Pratt, who 
joined Baker in 1923, served six years in 
in the Baltimore branch before moving to 


New York. He died at Manchester, Vt. 


Irving D. Dawes and Glenn L. Morrison 
are new directors of regional controls of 
Controllers Institute. Dawes, Virginia- 
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chemicals facts 


--- Briefly Noted 


Carolina Chemical Corp. vice-president and 
treasurer, is a director of Richmond Control. 
Morrison, controller, General Chemical 
Corp., was named in Baltimore. 


National Fertilizer Association's fall meet- 
ing will be held at the Roney Plaza Hotel, 
Miami Beach, Fla., Nov. 19-21. 


Health Department inspectors in Akron, 
O. have cracked down on the use of un- 
authorized lindane insect-repellent dis- 
pensers. Officials said the dispensers give 
off too much heat, making them dangerous 
to humans. 


A record $1,065,008 treble damage suit 
recently has been filed by OPS against Texas 
and California fertilizer firms accused of 
charging over-ceiling prices. 


Died: Lammot du Pont, 71, past president 
of E. |. duPont deNemours & Co. (1926- 
1940). He was the eighth member of the 
duPont family and the third brother in suc- 
cession to become head of the company 
founded by his great-grandfather in 1802. 


R. F. Norcott is sales manager of Chase 
Bag Company sales department in Milwaukee. 
Norcott formerly was a Chase salesman in 
Buffalo and Chicago. 


George K. Whyte, formerly Chase Bag 
Company’s sales manager in St.Louis, is new 
manager of the firm’s Factory and Sales 
office. Whyte, a graduate of the University 
of Illinois, has had 10 years’ selling experi- 
ence with Chase. 


National Joint Committee on Fertilizer 
Application, in conjunction with American 
Society of Agronomy, meets in Cincinnati 
Nov. 17. Theme of the meeting, to be held 
at the Netherland Plaza Hotel, is ‘“Keeping 
up with King Corn.” 


Died: Henry F. Kleinfeldt, vice-president 
of Abbe Engineering Company, New York. 
Kleinfeldt had been with Abbe tor 40 


. 


years. He was active in the development of 
many mixing, pulverizing and blending 
process operations which are today standard 
practice. 


Co-operative Fertilizer Service of Rich- 
mond, Inc. recently paid $15,000 for a 
15-acre tract in Louisville, Ky. The land, 
adjacent to Louisville & Nashville Railroad 
yards, will be used as the site for Co- 
Operative’s new dry-mix fertilizer plant. 


Correction: The lines describing the photo- 
graphs of primulas and camellias on pages 17 
and 18 of the August Farm Chemicals inad- 
vertantly were switched in the article on 
Ferro Agricultural Frit. 


Plant Shoot, a new concentrated, water- 
soluble plant nutrient is being marketed by 
Nott Manufacturing Company, Mount Ver- 
non, N. ¥Y. One pound of this 20-20-20 
fertilizer has a potential acidity equivalent 
to 900 pounds per ton of calcium carbonate. 


Davison Chemical Corp.'s employee publi- 
cation, The Davison Sentinel, recently re- 
ceived National Safety Council’s Certificate 
of Award for Exceptional Service to Safety. 
Cartoons, photographs and health columns 
by company doctors are among the services 
used by the publication to promote plant 
safety. 


Raymond S. Clark is new counsel for 
Davison Chemical Corp. Clark, a graduate 
of Groton, Harvard College and Yale Law 
School, was engaged in private law practice 
before joining Davison. He succeeds 


H. Alexander Smith Jr. 


A 12-man group has been chosen for the 
advisory board of the Plant Maintenance 
Show and Conference to be held at Cleve- 
land’s Public Auditorium, Jan. 19-29. 
Exhibits from 350 companies are expected. 
Clapp and Poliak, Inc. will conduct the 
events. 
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LION PROVIDES DEPENDABLE ONE-STOP 


NITROGEN SERVICE FOR FERTILIZER MANUFACTURERS ) 








. LION ANHYDROUS AMMONIA—For formulation. A uniformly 
high-quality basic product. Nitrogen content, 82.25%. 


LION AQUA AMMONIA—For formulation or acid oxidation. 
Ammonia content about 30%. Other grades to suit you. 


LION NITROGEN FERTILIZER SOLUTIONS—For formulation. 
Three types to suit varying weather and manufacturing 
conditions. 

LION AMMONIUM NITRATE FERTILIZER—For direct application 
or formulation. Improved spherical pellets. Guaranteed 33.5% 
nitrogen. 

LION SULPHATE OF AMMONIA—For direct application or for- 
mulation. Large free-flowing crystals. Guaranteed nitrogen 
content, 21%. 





Serving Southern States 


Lion provides special technical assist- 
ance for fertilizer manufacturers. Write 
us if you have a formulation problem. 
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Sulfur: No Shortage — 
Of Predictions 


ust as everyone in the farm chemicals industries 

had started to adjust himself to the critical shortage 
of sulfur, the economies and adjustments which it 
necessitated and the reduction in sulfuric acid output 
which it caused, news came a few weeks ago that the 
sulfur shortage had disappeared. 

It had vanished, apparently, like those Arabs who 
folded their tents and silently stole away. 

End of the shortage was acclaimed by Langbourne 
M. Williams Jr., president of Freeport Sulphur Co., 
but it brought quick rebuttal. 

According to Williams, the situation has improved 
to the point where virtually all sulfur requirements in 
the United States are being met. 

“The large gap between sulfur supply and demand 
no longer exists,’ he declared. ‘‘Although sulfur 
consumption is still under government limitation, all 
but a few consumers in this country are getting all 
the sulfur they need, and the situation abroad also 
has improved.” 

“The outlook for the future is extremely encour- 
aging,’”’ he continued. “There is enough new produc- 
tion in sight to dispel the threat of a continuing 
shortage. Even if the requirements of U. S. industry 
and agriculture should increase by 1955 to the level 
estimated by the Defense Production Authority, 
there will be enough sulfur to meet the demand as- 
suming the new projects measure up to expectations.” 

A further indication that some relief is in sight for 
sulfur users was given in a recommendation of the 
Native Sulfur Industry Advisory committee which 
urged that the present 25 calendar day inventory 
limitation on brimstone supplies be raised to 60 days. 
The report stated that the difference between author- 
ized consumption and actual consumption was 123,000 
long tons of elemental sulfur for the first six months 
of 1952. The shortfall, as it is called, was caused in 
part by the recent steel strike, and a slight increase 
in the production of Frasch-mined and recovered ele- 
mental sulfur. 

A rebuttal to William’s optimistic views came al- 
most immediately from Paul Nachtman, president 
of Mexican Gulf Sulphur Co. 

Nachtman, whose glasses are less rose colored, said 
“sulfur still is in critical short supply in the United 
States and in the free world and will continue to be 
a problem chemical until at least 1955.” 

He added that after 1955 “‘increased United States 
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and Mexican production will alleviate but hardly 


cure the shortage. It threatens a continuing and 
vexing problem that will challenge every ingenuity 
in its solution.” ; 

Why this vast difference of opinion? 

Recent news articles give support in part to both 
views. It is true that the steel strike helped greatly 
to let sulfur supplies catch up to manufacturers’ 
needs for sulfuric acid. In addition, the severely de- 
pressed textile industry, normally a big consumer of 
the acid, has not been using as much during the past 
few months. 


he figures are encouraging. At the end of August, 

industry stockpiles had reached pre-Korea levels. 
Stocks were up to 3,019,000 tons, as compared with 
2,978,000 tons in July, 1950. That was a big increase 
over the low-point in sulfur reserves— 2,725,000 tons 
—in January of this year. 

But government officials caution industry members 
to be conservative in their outlook toward the short- 
age. They advised industry to await completion of 
government studies before altering their production 
plans and they stressed the fact that Williams’ re- 
port was just the estimate of a single company. 

In summary, it looks as though the sulfur situation 
has improved tremendously in recent months. 

Part of the improvement may be credited to judi- 
cious economies by plants in the use of the chemical, 
and part to strikes and business slumps. But the 
latter relief is not real and cannot be counted on in 
the future. 

What can be counted on for a positive solution to 
the world-wide sulfur shortage are the alternate 
methods being developed by industry. These include 
production from gases containing hydrogen sulfide, 
use of pyrites and gypsum, recovery from sour 
natural gases and refinery gases and from other 
sources. 

In addition, sulfur is being obtained by the tra- 
ditional Frasch process from newly located brimstone 
deposits in the gulf areas. Further help will come as 
foreign production is increased through U. S. aid 
and this country’s exports can be reduced. 

The industry would be wise not to count on tem- 
porary economic conditions as the solution to the 
sulfur shortage. The real solution liés in continued 
conservation of existing supplies while alternate 
methods of obtaining sulfur are rushed forward. In- 
dustry leaders have decried the unfavorable economic 
conditions which have hindered the latter methods but 
by continued progress in this field a positive solution 
soon may be obtained to the critical sulfur shortage 
which has such a far-reaching effect on our nation’s 
economy. 


— HAMILTON C. CARSON 
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serving over 100 principal industriés 


through AA Quadlityiactories and sales offices 


Air view of A.A.C. plant at Detroit, 
Mich. ... 30A.A.C. factories and 
sales offices, most of them in or 
near principal industrial cen- 
ters, assure dependable service. 





principal AA Qu ality products 


All grades of Fiorida Pebble Phosphate Rock 
AA QUALITY Ground Phosphate Rock 
for over 85 years All grades of Commercial Fertilizers 
Qo symbol ot quality Superphosphate Sulphuric Acid 
Insecticides and Fungicides 
Phosphoric Acid and Phosphate 


and reliability 





Phosphorus and Compounds of Phosphorus 
Fluosilicates Salt Cake 
Gelatin Bone Products 


Ammonium Carbonate 


THE AMERICAN AGRICULTURAL CHEMICAL COMPANY 
GENERAL OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 
30 FACTORIES AND SALES OFFICES, SERVING U.S.,CANADA AND CUBA—ASSURE DEPENDABLE SERVICE 
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farm chemicals outlook 


Report from Washington 
by Fred Bailey & schagra 





New laws resulting from the controversial Delaney committee report are not ex- 
pected by Washington officials until 1954 .. . at the earliest. The minority 
report, filed by Reps. Abernethy and Horan, points to considerable opposition to any 
change in present laws concerning use of chemicals in and on foods. 

Recommendation that Food & Drug Administration have power to require silert 
approval of chemicals to be used in and on foods is termed "alarmist" by the dis— 
senters. Prolonged fight is expected during much of 1953 .. . after proposed laws 
are introduced early next session. 

Industry observers generally are uneasy about what laws might come of the 
report . . . but say committee recommendations are not as strong as was feared 
earlier. 

Abernethy and Horan say adequate legal facilities already exist for full pro- 
tection of consumers . . . new procedures would unduly delay the use of new chem- 
icals as insecticides. 

Nitrogen fertilizer production expansion program very likely has been pushed 
back as much as one year by steel work stoppage, officials here believe. Actually, 
however, these same officials expect that nitrogen fertilizer supplies this year may 
be somewhat greater than was thought earlier. 

Special attention is being asked by USDA for the fertilizer industry in its 
claimant functions before allocating agencies. Efforts are being made to break 
DPA policy which is concerning itself solely with military needs. Opinion here is 
that a break in this hard policy must be made in some areas . . . and fertilizer 
production is one of critical need. 

Critical anhydrous ammonia storage situation is recognized by officials here. 
Production capacity is rising, so is demand . . . but shortage of pressure tanks is 
seen as limiting factor in increased supplies. Quality steel plate needed for 
pressure tanks also is needed by the military. 

Loss in production of by-product ammonia is viewed in official circles as not 
too important in the over-all picture. This is based on a belief that losses in 
some areas will be made up rapidly by production increases elsewhere. 

Program determination to set goal for phosphatic fertilizer production is to be 
in line with requirements outlined by USDA. The goal for 1955 is about 1.4 million 
tons over 1950-51 production. Accelerated tax write-offs are planned specially for 
implementation of non-sulfur methods. 

Government's fertilizer "sales program" is getting slow start because of 
drought and animal disease emergencies. Men deep in sales program also are involved 
in other programs . . . considered to have priority. 

But USDA fertilizer men are anxious to get started. Meeting of stéering com- 
mittee, made up of all interested USDA agencies, was planned for late August . 
after one postponement. 

Extension Service, Experiment Stations and Agricultural Mobilization committee 
system are to carry load of drive. It is to be incorporated with the agricultural 
conservation program. County ACP meetings this fall will preach more fertilizer use 
and efficiency. 

A‘USDA handbook on fertilizer utilization is being prepared... for distribu- 















































tion to fieldmen in contact with farmers. It will stress translation of general 
principles to specifics . .. facts of local significance to individual farmers. 

Sluggish farm buying of pesticides for the 1953 season is forecast by farmers' 
experience this year, Washington officials say. 

A fairly light insect season in early 1952, plus the big July drought has left 
considerable unused pesticides on farms and in the hands of dealers, these officials 
say. They also note a marked drop in fertilizer sales nationally. 

USDA is planning a more intensive drive to get farmers to buy at least minimum 
quantities which they might need next year. Stress again will be on early buying. 
Officials recognize that farmers may think the government has been crying wolf too 
often. It'll take a big sales job to convince farmers they should be prepared. 

A ceiling price increase is in the works for mixed fertilizer manufacturers. 
It's to come as relief from higher freight rates effective last spring. 

Under proposal, OPS very likely will permit manufacturers to add the freight 
increases as they come along during delivery to buyers. Observers here say OPS 
policy is to allow boosts in transportation costs added to outbound shipments only. 

FTC probe of advertising claims for soil conditioners very probably will result 
in some rough-stuff ... primarily on market carpet-baggers. All soil conditioners 
are under regulators' eye . .. all will get the test. 

Upshot of FTC crack-—down will be beneficial to legitimate conditioners, in- 
dustry observers here believe. Hope is that move is not too late... that too 
many users have not been bitten by unscrupulous advertising to turn opinion 
against all. 

States themselves are beginning to crack down. One conditioner has been or- 
dered off the market in Virginia . . . other states may follow this lead. 

FTC is reported turning its attention to "extravagant" claims made for some 
fertilizers. We are informed that the watch-dog agency is getting ready to lower 
the boom on claims that some types of fertilizers have everything: all the elements 
needed by crops. 

Farm programs are not to change with a change of men in power . . . whether 
Republicans or Democrats. That's opinion of farm leaders here. Farmers are to 
continue to receive production and marketing help from government . .. no matter 
who gets in.. 

Democrats are pledged to support major storable crops at 90 per cent parity or 
higher through USDA programs. Republicans, more vague in methods, say farmers 
ought to have 100 per cent parity "in the market place". Platform attention to 
farmers indicates party belief in a stable agriculture and government help where 
necessary. 

It means support of high buying power for farmers . . . continuation of the 
farmers' position to buy fertilizers, pesticides and other production goods. 

USDA production goals for 1953 again will stress big output of corn, other feed 
grains and pasture. A six-million acre cut in the proposed wheat goal indicates 
this. Most of the cut will be asked to go into livestock-supporting crops. This 
means more side-dressing of corn, more need for other fertilizer techniques. 

New twist for 1953: Goals for grasslands. Government men on county levels are 
asked to draw up goals for improvement of grasslands in their areas. Whatever was 
done this year, farmers will be asked to do more next. 

Grasslands are to be divided into three broad types: Hay and pasture land other 
than range land, range land, and land which should grow cover and soil—building 
crops. Suggestions for increasing output of forage and roughage include: use of 
lime and fertilizer, use of proper grass and legumes, etc. 

The Paley Report, "Resources for Freedom" ... is not dead... at least for 
the time being. The White House has directed all government agencies to find ways 
and means by which the '70-odd recommendations of the report can be implemented. 

Industry will be brought in later for its recommendations, it is understood 
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Test Pilot 


“Just try those springs,” the salesman says and his cus- 
tomer, canny as well as pretty, takes him at his word. She 
wants to be sure what she’s getting. 

Testing is a good way to double-check Multiwall bags 
too. Subject them to the toughest going you can. Make 
sure your manufacturer checks them also—continuously 
and against rigid performance standards. 

In Union’s testing laboratories, Multiwalls have to prove 
themselves constantly—for strength, durability, moisture 
resistance, sift-proofness, every characteristic you expect 
of a good package. 

Union Multiwalls are uniformly high standard. They 
are manufactured in the world’s largest integrated pulp- 
to-container plant. Only in an integrated plant can first- 
hand control be maintained over every step of the process 
by which your package is made. 


Best proof of the value of this extra protection is in the 
buying habits of America’s largest Multiwall users. Men 
who purchase more than 85 per cent of the total produc- 
tion of Multiwalls list* dependable quality as one of their 
most important considerations in choosing a Multiwall 
supplier. 

Insistence on uniformly high manufacturing standards 
is one of the many good reasons why, to a greater extent 
each year, these major buyers turn to Union for a sub- 
stantial share of their increased Multiwall requirements. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


*August, 1951 research study. 


UNION BAG & PAPER CORPORATION ¢ NEW YORK: WOOLWORTH BUILDING ¢ CHICAGO: DAILY NEWS BUILDING 


SEPTEMBER, 1952 


11 





io ’ — 
en ee 


a eet 














William A. Minor Jr. 


19th annual meeting 


Dr. Paul Mayfield 





Arthur W. Mohr 


Sept. 3-35 


NACA at Spring Lake 


s the National Agricultural 
Chemicals Association con- 
venes at Spring Lake, N. J. 


for its 19th annual meeting, the 
gathering shapes up as the most 
important meeting of the group. 

Here’s why: 

1. Attendance records for fall 
meetings of the organization prob- 
ably will be shattered by the huge 
number of delegates which at 
FARM CHEMICALS press time had 
been signed up to attend the meet- 
tings Sept. 3, 4 and 5 in the Essex 
and Sussex Hotel. Registration 
was so high, in fact, that many 
delegates were being given accom- 
modations in the nearby Mon- 
mouth Hotel after the Essex and 
Sussex reached its capacity. Last 
vear’s record of 425 seemed certain 
to be broken. 

2. Outstanding speakers from 
government and industrv are sched- 


i2 


uled to speak at the meeting, with 
a panel of experts in the pesticide 
field highlighting the program. 


Industry Growth 

3. Rapid growth of the pesticide 
industry (which has been snow- 
balling since development of or- 
ganic chemicals several years ago) 
and widespread recognition that 
pest control chemicals are neces- 
sary to help produce record crop 
yields for an expanding economy 
have brought with them divergent 
problems and growing pains that 
need airing by the industry as a 
whole. 

The advance program lists elec- 
tion of the board of directors as 
first order of business when the 
convention opens Wednesday, 
Sept. 3. 

The president’s address will be 
given by Arthur W. Mohr, presi- 





dent of California Spray-Chemical 
Corp., Richmond, Calif. 

Paul Mayfield, vice president of 
NACA and general manager of 
Naval Stores Dept., Hercules Pow- 
der Co., will preside over the 
session, which will include an im- 
portant group of speakers. 

‘““Medical Problems in Airplane 
Dusting and Spraying’ is the 
topic of a talk to be given by Dr. 
Clair R. Spealman, chief of the 
Safety Projects Branch, Civil Aero- 
nautics Administration. 

W. A. Minor, assistant to the 
secretary of agriculture, will dis- 
cuss the problem of maintaining 
our high standard of living as the 
population increases and available 
cropland remains static in an ad- 
dress entitled ‘Food for the Fifth 
Plate.”’ 

Minor will be followed on the 
program by Dr. O. D. Humphreys, 
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Avery S. Hoyt 


president of the University of 
Wyoming, who will talk on “In- 
vestment in Progress.”’ 

The morning session will be 
concluded by a commentary on 
“ Agriculture’s Role In the Amer- 
ican Story,” to be given by Dr. 
Paul Sanders, editor of Southern 
Planter and a widely known expert 
on the agricultural scene. 

Vital information on domestic 
pesticide requirements for the 1953 
season will be given delegates at 
the morning session on Thursday, 
which will be presided over by 
President Mohr. Discussing the 
requirements will be Dr. H. H. 
Shepard, staff specialist, Office of 
Materials and Facilities, PMA, 
USDA. 


Role of Agriculture 
Dr. Oris V. Wells, chief of the 


Bureau of Agricultural Economics, 
USDA, will speak on ‘ Agriculture 
and Technological Improvements,” 
and W. W. Dykstra, will talk on 
“Conservation Programs and Pest- 
icides.”’ 

Dykstra is assistant to the chief, 
Branch of Predator and Rodent 
Control, Fish and Wildlife Service, 
Department of the Interior. 

The session will close with an 
address by Gene Flack, sales coun- 
cil and director of advertising, 
Sunshine Biscuits, Inc. 

A golf tournament, entertain- 
ment for ladies and bathing in the 
Atlantic Ocean (just a beach ball’s 
throw from the hotel) will high- 
light a program of recreation in the 
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Dr. Paul D. Sanders 


afternoon, to be followed by the 
annual banquet at 7 p.m. and the 
board of directors meeting. 


Hitchner To Report 


The convention will hear a re- 
port from Lea S. Hitchner, execu- 
tive secretary of the NACA at the 
opening of Friday’s meeting. 


Activities of Bureau of Ento- 
mology and Plant Quarantine in 
1952 will be summarized by Avery 
S. Hoyt, chief of the BEPQ. 

The all-important problem of 
pesticide residues will receive fur- 
ther discussion by another expert 
in the field, Dr. George C. Decker, 
head of the section of economic en- 
tomology, State Natural History 
Survey Division, College of Agri- 
culture, University of IIlinois. 


Panel of Experts 

The convention will conclude 
with the panel of experts, with 
Wallace Moreland presiding. On 
the program will be the following: 
Richard L. Davis, president of 
Pennsylvania Salt International 
Corp.; Earl R. Beckner, chief of 
Chemicals and Semi-Manufactured 
Products Branch, Manufactured 
Products staff, Office of Interna- 
tional Materials Policy, State De- 
partment; Phillip H. Groggins, 
chief of the Agricultural Chemicals 
Section, Chemicals Division, Na- 
tional Production Authority and 
Dr. Ralph Stewart, director of the 
Agricultural Products Division, 
Office of International Trade, both 
of the Department of Commerce. @ 


View of Essex and Sussex Hotel, Spring Lake, N. J., scene of convention. 
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OFFERS ow Z-WAY CONTROL 


FOOD CONTROL—Sup- 
plies plant food at a 
uniform rate. 


STORAGE CONTROL— 
No caking or lumping 
while in storage. 


You can actually see and feel the difference 
in DAVCO Granulated Superphosphate. 
You and your customers can tell why 
Granulated Superphosphate will not cake 
no matter how long it is kept in storage. 
And you can see the reasons for its ease in 
drilling ... the fact that it will not dust nor 
bridge over. Granulated Superphosphate 
drills freely and evenly in the field giving 
complete coverage. And because of the 


Progress Through Chemistry 


APPLICATION CON- 
TROL — No dusting: or 
bridging; drills free 
and even. 


granular structure, plant food is released at 
desirable rates. 

DAVCO GRANULATED SUPER- 
PHOSPHATE gives the added points 
which can make a sale and in turn will 
keep that customer sold. Order your super- 
phosphate now, but be sure it is DAVCO 
GRANULATED SUPERPHOSPHATE 
WITH THE 3-WAY CONTROL. 


*Reg.T.M 


THE DAVISON CHER EAL CORPORATION 


BALTIMORE 3, MARYLAND 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS 
AND SILICOFLUORIDES. SOLE PRODUCERS OF DAVCO GRANULATED FERTILIZERS. 
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Some answers to 


Fertilizer Mixing P 


By V. Sauchelli and R. P. Taylor 


Davison Chemical Corp. 


ISTORICALLY speaking, 
H the rate of change in prac- 

tice and use of products 
for the manufacture of plant food 
materials has, until recently, been 
traditionally slow. Even today, 
fertilizers are being sold with the 
alleged virtue that they carry 
essential food nutrients in organic 
combinations only as did the orig- 
inal types used a century ago. 
Perhaps the reason for this lies in 
the conservatism of agriculture 
itself. 

The first step leading to the in- 
corporation of chemical practices 
by the industry was made shortly 
after the chamber process for sul- 
furic acid manufacture became a 
practical reality. This led to the 
treatment of bones, coprolites and 
other mineral phosphates with acid 
for the purpose of increasing the 
rate of availability of the contained 
phosphorus. 

This same acid also was used to 
fix ammonia from illuminating gas 
production in the form of sulfate, 
a product which quickly found its 
way into mixed fertilizers. About 
that time potassium was estab- 
lished as an essential nutrient ele- 
ment, and the crude salts, first 
mined in Germany, were used as 
the source of the element. 

Thus, more than 80 years ago, 
necessary ingredients for an inor- 
ganic plant food mixture were 





* Paper presented at meeting of 
American Chemical Society, Division 
of Fertilizer Chemistry, held in New 
York City, Sept. 6 and 7, 1951. 
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available and some offerings of 
such a combination were made 
commercially : If proof were needed, 
it is to be found in a complaint 
registered in print in 1872, to the 
effect that such a material was too 
badly caked to be of much use as 
a fertilizer.! 

Gradually, as the industry pro- 
gressed, other materials were de- 
veloped, particularly new sources 
of nitrogen, including nitrate of 
soda and calcium cyanamide. New 
and abundant sources of phos- 
phorus became available with the 
discovery of phosphate rock de- 
posits in South Carolina and Flor- 
ida shortly after the Civil War. 
Improvements in the recovery of 
potash in the form of high grade 
muriate greatly advanced the mixed 
fertilizer industry. By the turn 
of the century it was firmly estab- 
lished in this country. 

Animal tankages predominated 
as sources of nitrogen although 
seed pomaces were being recog- 
nized also as good sources. With 
development of the by-product 
coke oven, larger quantities of 
ammonium sulfate became avail- 
able. Next appeared synthetic 
anhydrous ammonia and _ nitric 
acid derived from it during World 
War I. This source was destined 
to develop as the fastest growing 
source of the element. Synthetic 
urea was a later arrival and it 
provided a still different type in 
that it is considered an organic- 
type nitrogen. These synthetic 
materials were independent prod- 
ucts. That is, they were produced 
as such and not as a by-product 
from some other industry. 

Another significant development 
was triple superphosphate whose 


roblems 


phosphoric acid was obtained either 
by the so-called ‘“‘wet’’ process or 
by the blast furnace and electric 
furnace methods. 

In the field of potash sources the 
industry developed means by which 
to concentrate the salt to nearly 
maximum theoretical values and 
as new sources developed other 
salts than muriate were made 
available to fertilizer manufac- 
turers. 

Chemical developments provided 
all the materials necessary for 
producing completely inorganic fer- 
tilizers but such a type was slow 
to appear, principally because of 
the difficulty in getting mixtures 
which would not cake during 
storage. Most of the nitrogen 
now used is inorganic. Méhring? 
has shown that in 1900 onfy nine 
per cent of the nitrogen was de- 
rived from inorganic sources. By 
1949 this percentage had risen to 
approximately 90. Of the remain- 
ing 10 per cent less than half is 
from natural water-insoluble or- 
ganics. 

Another significant change was 
the increase of the total plant food 
content of commercial mixtures. 
The national average in the early 
twenties was approximately 14 
per cent. Now, the average con- 
tent is approximately 22 units. 

Unfortunately no statistical rec- 
ord has been kept of the anti- 
caking properties of fertilizers dur- 
ing this transition period but it is 
safe to infer that at least a fairly 
good mechanical condition was 
maintained or consumption would 
not have continued to increase. 

During the same period Amer- 
ican farms were being mechanized 
steadily so that now nearly all 
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plant foods are applied by ma- 
chines, which makes it necessary 
that physical properties be kept 
within the limits that can be 
handled by such equipment. 

It isn’t enough that the requisite 
chemical elements be present in 
the proper proportionate amounts 
in a plant food. Unless they can 
be placed in the optimum location, 
their full value can not be utilized. 
Major controlling factor in dis- 
tribution is uniform flow through 
the fertilizer applicator. This as- 
sures a constant supply in the 
feed mechanism of the distributor. 
Flowability depends on the degree 
of friction between particles in 
motion; hence a relatively con- 
stant particle shape, size and 
density should be maintained to 
insure minimum friction which 
permits uniform placement by the 
fertilizer drill. 


Good Equipment 

All the reasonably well designed 
manufacturing equipment which 
has been installed in fertilizer 
plants in the past 30 to 40 years 
is capable of making a material 
satisfactory for use at the time it 
is processed. But it is difficult to 
maintain this characteristic 
throughout the period required for 
the fertilizer mixture’s passage 
thrcugh the subsequent stages, 
such as shipping, warehousing and 
storage on the farm until needed. 

Reason for this is that a change 
takes place, or tends to develop 
which causes it to aggregate or 
“‘cake.”’ 

Fundamentally, caking develops 
as a result of new crystal bonds 
forming between the various solid 
particles. Water is the solvent and 
it provides the medium in which 
this action takes place. 

One may ask, ‘‘Why have the 
moisture present?’’ The presence 
of a liquid in a dusty material 
seems somewhat out of order but 
Rader’ has not only established the 
presence of such liquid films, but 
has investigated also some of their 
characteristics. This liquid com- 
prises a solution of the various 
soluble salts in the solid mixture: 
it is not just simple water. Satura- 
tion of the liquid exists, although 
composition will vary with the 
raw materials. 

A mixture having the ratio 
5—-10-4 may have a widely differing 
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liquid phase composition and prop- 
erties depending on the source of 
the nitrogen: whether as sulfate 
of ammonia or as a complex of 
anhydrous ammonia and ammoni- 
um sulfate and nitrate, or nitrate 
of soda and urea. So many soluble 
ions may be present that most 
data referring to single salt solu- 
bility will not apply to these 
multiple ion concentrations. 

A wide variation in volume can 
exist even with the presence of 
the same amount of water. The 
equilibrium vapor pressures also 
differ greatly. These considera- 
tions and others indicate the rea- 
sons for studying each mixture as 
an entity with reference to its 
liquid phase. 

With such a solution medium 
existing in a saturated state it is 
inevitable that some changes in 
the combined liquid-solid mixture 
should occur. With the possible 
exception of calcium sulfate all 
the predominating compounds com- 
monly present have an increasing 
solubility with each increase in 
temperature. Up till now, we have 
no means of controlling generally, 
either temperature or humidity of 
unconfined spaces, so that it is 
necessary to accept the weather as 
it develops. 

As temperatures of the atmos- 
phere surrounding the exterior of 
a fertilizer package vary, so will 
the interior thermal levels vary to 
some degree, as will the salt con- 
tent of the liquid phase. If the 
mass cools the saturated solution 
becomes supersaturated, forcing it 
to return to the solid phase 
some of the dissolved salt. This is 
one of the ways by which caking 
develops. 

Good plant practice always at- 
tempts to permit as complete a 
chemical reaction as possible to 
proceed in a base pile, with con- 
current or subsequent removal of 
as much of the heat of reaction as 
possible. It is the rule that a 
mixture should be thoroughly cool 
before it is bagged. 

Although temperature change is 
the most common cause of caking 
the same result can occur under 
isothermal conditions. Egli* has 
reviewed a number of the more 
prominent featuresof crystal growth 
including the not-too-wel! under- 
stood apparent increased solution 
pressure of small crystals with re- 





spect to larger ones of the same 
tvpe. He cites rates of growth 
of more than an inch per month. 
Happily, these rapidly increasing 
dimensions do not occur in the fer- 
tilizer compounds. 

Having located the chief source 
of trouble and established its 
caking effects, it is now appropriate 
to consider the remedy. At present, 
two practices are followed: (1) 
“conditioning,” and (2) “granu- 
lation."” Development of con- 
ditioning was gradual, occurring 
almost unconsciously, while gran- 
ulation was a new process which 
involved new equipment and a 
new technology. 


Conditioning Fertilizers 

A conditioning agent, as known 
in fertilizer manufacture, can be 
defined as a material added to a 
mixed fertilizer to prevent caking. 
Mehring has reported on nitrogen 
sources and particularly the shift 
from 90 per cent organic (natural) 
in 1900 to less than five per cent 
in 1949. 

Natural organics are materials 
which have low enough solubilities 
and proper fiber composition to be 
considered non-caking except un- 
der pressures higher than are en- 
countered in the industry. It is 
obvious that if a mixture contains 
a large volume of such materials 
it will overcome the tendency of 
the remainder to be consolidated 
by crystal bonds. Furthermore, 
most of these materials carry some 
residual oil or fat traces which are 
more or less water repellent. If 
any bond is established, it is of 
such a weak nature that the 
physical movements normal to 
handling and filling of the fertilizer 
drill are enough to return the mix- 
ture to its original free particle 
sizes. 

Considerable confusion is ap- 
parent because of the use of con- 
ditioning materials. Often they 
are represented to be merely inert 
fillers, and as such, are unneces- 
sary diluents. These ideas are for 
the most part proposed by people 
who are unacquainted with the 
caking characteristics of many 
plant food combinations. — Fillers 
are used as make-weight to adjust 
analysis of a mixture to the even 
guaranteed plant food content to 
meet state requirements. 

The materials with conditioning 
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properties most commonly used 
are oil cakes and meals from oil 
seeds, such as cotton, castor, soy- 
bean and similar oil plants, which 
because of local surplus stocks or 
of toxic characteristics, are not 
acceptable for livestock feeds. Sim- 
ilarly, animal tankages can be used 
although these at present are 
directed almost entirely to animal 
feeds. Sewage tankage has con- 
siderable conditioning effect and is 
quite readily obtained if fair-sized 
municipalities are not too far dis- 
tant to make cost prohibitive. It 
should be noted that all of these 
materials carry also some plant 
food values. 

Other materials which do not 
carry plant nutrients also are 
utilized to some extent, suchas 
infusorial earth and some of the 
clays. Carbon black and powdered 
coal also have a conditioning effect 
although they are used mainly for 
the color effects that seem to be 
required to break down sales re- 
sistance in a few local areas in the 
country. The last class of materials 
appears to function as coating 
agents which impede solution flow. 
Clays and infusorial earth when 
dried before use have some desic- 
cant effect and will remove some 
of the water in the film. 


Coating Treatments 
Reference has been made to 
coating treatments, in which fer- 
tilizer is treated during the mixing 


operation. Still another type of 
coating is used which is really a 
pretreatment of some of the in- 
gredients. Coated ammonium ni- 
trate has received so much pub- 
licity lately that it should not 
need mentioning, except to note 
that the treatment to prevent 
caking and deliquescence as a 
single material, still carries through 
with the material in the mixture. 

Some other raw materials are 
partly receiving an anticaking coat- 
ing, muriate of potash, for example. 
Taggart® lists a series of reagents 
which will develop sufficient coat- 
ing to permit froth flotation from 
brines. Because this is a separation 
involving preferential wetting, these 
coatings should have some anti- 
caking properties. 

Most pulverized-type fertilizers 
still rely on the organic meals as 
conditioners. At least one hundred 
pounds per ton are used as a 
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minimum amount, or five per cent 
of the weight. Because the trend 
in plant food units per ton is 
upward this conditioner is re- 
placing intermediate material with 
a higher percentage of nutrients. 
Its presence is needed for its con- 
ditioning value and its use has to 
be compensated with more ex- 
pensive, high-analysis carriers of 
plant foods. 

Granular fertilizers have been 
developed to the commercial stage 
in the past 15 years. As a class, 
they need no conditioner, because 
their particle shape and size as 
well as the drying treatment they 
receive renders them non-caking. 
Basic physical difference between 
pulverized and granular mixtures 
is one of particle size, with the 
number of inter-particle contacts 
greatly reduced as the granules 
become coarser. Consequently, 
fewer bridges between crystals de- 
velop. 

In general, because the coarser 
masses are spherical in shape, 
crystal faces are not present to 
cause flat solid junctions; only 
point contacts exist. Graton and 
Fraser and Martin, Monrad, and 
McCabe’ have reviewed the pos- 
sible free volumes and areas in 
packed spherical systems, and a 
review of their studies gives the 
reasons why strong bonding and 
caking can not occur except under 
conditions drastic enough to de- 
stroy the shape. 

Most granular fertilizers now 
offered are dried to moisture levels 
considerably lower than pulverized 
mixtures, hence the amount of the 
liquid phase is decreased and po- 
tential trouble from this effect is 
proportionately reduced. 


British Method 


The industry in Great Britain 
apparently has been quicker to 
realize advantages of the coarser 
particles than in the United States, 
for already approximately three 
quarters of their fertilizers are 
granulated. Undoubtedly sound 
economic reasons exist for such a 
situation. 

In the light of the trend in raw 
materials and the emphasis on 
high-analysis fertilizers, it is very 
important that sound forward 
thinking be given to the physical 
properties of future plant foods. 
Callister® has very recently pointed 


out a great significant change in 
the world supply of nitrogen car- 
riers. In the last 12 years, world 
production of ammonium sulfate 
has increased about 10 per cent, 
while the amount of other nitrogen 
compounds has doubled. Am- 
monium nitrate is among the big 
increases. In view of the present 
and possibly future world shortage 
of sulfur, it is most unlikely that 
much additional synthetic am- 
monium sufatewill be produced: 
the economics seem to favor other 
and higher analysis nitrogen car- 
riers. 


Use Rock Phosphate 


A possible further change stim- 
ulated by the sulfur situation is the 
acidulation of rock phosphate, at 
least in part, with nitric acid. This 
can become a major development. 
When this occurs the industry also 
will have to face the problem of 
calcium nitrate in the product. 
This nitrate has more deliquescent 
properties than does the corres- 
ponding ammonium salt, and it 
forms less desirable reciprocal salt 
pairs. 

Looking into probable future 
developments it is evident that 
more and more attention will be 
required to produce a group of 
plant food mixtures high in plant 
food content to make their trans- 
portation to wider spreading mar- 
kets economical while at the same 
time controlling their physical and 
chemical properties despite the in- 
troduction of more difficultly man- 
ageable raw materials. ® 
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It's a Good Mixer! 


21% NITROGEN... 
Phillips 66 Ammonium Sul- 
fate flows freely, resists 
caking. For use in high- 
analysis mixed goods or for 
direct application. 


Nitrogen is in great demand. Even Phillips tremendous capacity isn’t 
equal to today’s requirements. But we’re making four different kinds 
of high-quality nitrogen material for mixers and farmers. 


1. AMMONIUM NITRATE . . . Phillips 66 Ammonium Nitrate contains 
33% N. Small, coated, uniform pellets flow freely and resist caking. 


2. NITROGEN SOLUTIONS .. . there are three Phillips 66 Nitrogen 
Solutions for use in the preparation of high-analysis fertilizers and the 
ammoniation of super-phosphate. These solutions keep handling costs low 
. . » promote rapid, thorough curing. 


3. ANHYDROUS AMMONIA... Phillips 66 Agricultural Ammonia con- 
tains 82% N. Convenient, economical source of nitrogen for fertilizers. 


4. AMMONIUM SULFATE (see photograph and description above.) 


For full information write our nearest district office. 





PHILLIPS CHEMICAL COMPANY 


A Subsidiary of Phillips Petroleum Company 
FERTILIZER SALES DIVISION * BARTLESVILLE, OKLAHOMA 


DISTRICT SALES OFFICES: 
NORFOLK—610 Royster Bldg. * TAMPA—7 Terrace Office Bldg., 404 Marion St. HOUSTON— 604 City National Bank Bldg. 
O!AAHA—WOW Bidg. »* AMARILLO—First National Bank Bldg. » PASADENA—16 North Marengo Ave. = BARTLESVILLE— Adams Bley. 
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Influence of chemical 
nutrients on the crop 


producing power of — 


Soil Horizons 


By J. B. Hester, F. A. Shelton, 
and R. L. Isaacs, Jr.* 


N 1930, at Rutgers University, 

soil investigations were initi- 

ated on the fundamental as- 
pects of the influence of the soil 
reaction (pH), isolectric point, and 
silica-sesquioxide ratio of the clay 
component of several soils (Shar- 
key, Sassafras, Nipe) on the solu- 
bility of iron, manganese and 
aluminum as well as the influence 
of these elements on crop growth 
(2, 10, 11, 12). This study was ex- 
tended in Virginia during the next 
five years in pot culture work using 
the Portsmouth, Bladen and Nor- 
folk soils (3, 4, 5, 7). 


Major Plant Nutrients 


The study was extended to in- 
clude major plant nutrients as well 
as minor and trace elements. This 
work has been pursued intermit- 
tently since that time with major 
soil groups (6, 8, 9) transported to 
Riverton, N. J., from Canada, 
Georgia, the Middle West and 
other areas. These investigations 
have been designed to ascertain the 
fundamental deficiencies and the 
contributions of the various hori- 
zons of the soil profile. This makes 
it possible for a practical treatment 
of each profile for maximum crop 
production. 

It is well known that various 
horizons of the soil contribute 
different attributes toward crop 





*Department of Agricultural Research, 
Campbell Soup Company. 
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Top: Oats produced on A, horizon. Pot 1—no treatment, 7—no nitrogen; 
8—no phosphorus; 9—no potassium; 81—complete horizon and treatment. 
Bottom: Influence of soil amendments upon the production of tomatoes 
in A horizon. Pot 10—no treatment; 11—lime; 13—fertilizer; 15—complete. 








Top: Oats produced on the A horizon. Pot 10—no treatment; 96—lime; 
97— fertilizer; 15—complete treatment; 81—complete profile and treatment. 
Middle: Tomatoes produced on the B horizon. Pot 19—no treatment; 20— 
lime; 22—fertilizer and trace elements; 24—complete treatment. Bottom: 
Oats produced on the C horizon. Pot 113—no treatment; 114—lime; 30— 
fertilizer; 32—complete treatment; 81—complete profile and treatment. 
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production. One horizon, like the 
A, (plowed surface), may con- 
tribute most of the nitrogen, phos- 
phorus and calcium while other 
horizons, like the B and C, may 
contribute the major portion of the 
water holding capacity of the soil 
and such nutrients as potassium 
and magnesium. 

This article is concerned with a 
study conducted on an Elkton fine 
sandy loam (1). The Elkton is an 
imperfectly drained soil and is used 
primarily for field crop production. 
However, much of it is planted to 
tomatoes and other vegetable crops. 
The Elkton series has a gray to 
whitish gray surface soil underlain 
at various depths with a mottled 
yellow and bluish-gray loam to 
silty loam, passing into the C hori- 
zon with a somewhat reddish- 
vellow mottled sandy loam. 

The particular soil under investi- 
gation is located at Cinnaminson, 
N. J. In its native state it sup- 
ports a luxurious growth of beech, 
birch, sweet gum, oak, maple and 
dogwood. This soil is shallow, how- 
ever, and many of the trees, after 
becoming relatively large, are up- 
rooted because of the shallow root 
system. A field adjoining the par- 
ticular location concerned has been 
used to produce tomatoes, cabbage, 
cauliflower, parsley and_ general 
farm crops. The 27-acre field has 
only one major underground tile 
drain. In 1951, 18.5 tons of to- 
matoes per acre were produced. 


The Soil Profile 


A hole was dug in this soil ap- 
proximately five by five feet and 
three feet deep. Table 1 shows the 
general physical characteristics of 
the soil. 

Soil was removed from each layer 
and placed in three-gallon coffee- 
urn-liner glazed pots for green- 
house study. It is obvious from the 
information given in Table 1 that 
this soil has the capacity of retain- 
ing considerable moisture, particu- 
larly at the lower depths. The 
mottled condition in the B hori- 
zon, however, indicates imperfectly 
drained conditions with a poor ca- 
pacity to supply air to the roots. 

The heavy, bluish-gray clay be- 
low the 36-inch depth presents 
somewhat of a problem in this soil 
because it hinders upward and 
downward movement of water dur- 
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ing periods of dry weather and 
heavy rainfall. 


Nutrient Content of Soil 


The analysis of soil as deter- 
mined by the Hester extraction 
method, glass electrode and L & N 
salt bridge are shown in Table 2 
It is obvious from these data that 
the soil is quite devoid of plant 
nutrients showing high ohms re- 
sistance, acid ~H values and low 
nutrient content. These data show, 
however, an accumulation of mag- 
nesium and a relatively high potas- 
sium content in the lower depths. 


Greenhouse Investigations 


The pot culture work conducted 
in the greenhouse consisted of in- 
vestigations on each horizon sepa- 
rately and on a_percentage-wise 
miniature complete profile. Treat- 
ments were made by mixing thor- 
oughly all ingredients with the en- 
tire amount of soil except in the 
complete profile where all materials 
were mixed with the A, horizon to 
conform with agricultural prac- 
tices. The lime amendment was 
sufficient to bring the pH of the 
soil to approximately 6.5 and the 
fertilizer used was sufficient to pro- 
duce a normal crop of tomatoes 
under these conditions. 


Treatments: 


1. No treatment 

2. 100 grams of dolomitic lime- 
stone 

3. 20 grams of 7—7-14 

4. 20 grams of 7-7-14 + trace 
elements (T.E.) 

5. 20 grams of 7-7-14 + 100 
grams limestone 

6. 20 grams of 7—-7-14 + T. E. + 
100 grams limestone 

7. 20 grams of 0-7-14 + T. E. + 
100 grams limestone 

8. 20 grams of 7-0-14 + T. E. + 
100 grams limestone 

9. 20 grams of 7-7-0 + T. E. + 
100 grams limestone 


The treatments were made on 
Sept. 12 and 13, 1951. Pots then 
were carefully watered to optimum 
moisture content and were set with 
Improved Garden State tomato 
seedlings on Sept. 18. On Jan. 26, 
1952, one-half of the original ferti- 
lizer was added to the pots as a 
supplemental treatment. On Feb. 
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Table 1—Physical Characteristics of Soil Under Investigation 





Water-holding 

Hori- Depth Capacity 
zon _ Inches bs. per A. 33°? 
A, 688,400 
A 1,330,400 
B 1,336,400 
C 520,567 


Per Cent 





Description 


Gray fine sandy loam 

Light whitish-gray silt loam 
Mottled grayish-yellow clay loam. . 
Reddish yellow sandy loam 





Directly beneath the C horizon is a three to four inch layer of impervious bluish clay inter- 
woven with round water-worn rocks and pebbles which grades into an orange-yellow sand 


and gravel. 


Table 2—Chemical Analysis for Available Nutrients 





Salt Lbs. per Acre 


ss 4 Lbs. per Acre 








Hori- Concentration 


zon Ohms Resistance pH CaO MgO Al Matter NH, 
22.4 2.75 Poor 
17.4 1.70 Poor 
16.4 0.40 Poor 
15.6 0.30 Poor 


Ay 3100 
A 6000 
B 5000 


C 3500 4.5 58 118 


NO; P.O; KO 
4.7 0.75 78 
0.5 Trace 48 
0.9 Trace 31 
1.8 0.6 69 





6, 1952, the tomatoes were har- 
vested and the vines returned to the 
soil. On Feb. 16, Clinton oats were 
planted with no additional treat- 
ment. These were harvested June 
13,1952. The yield records of both 


crops are shown in Table 3. Ferti- 
lizer formulas used are given in 
Table 4. 

Maximum yield of tomatoes on 
the A, horizon was obtained with 
100 grams of dolomitic limestone 


and a complete 7—7-14 fertilizer 
with trace elements. The maximum 
yield of oats was with complete 
fertilizer. This is probably caused 
by the fact that the tomatoes made 
poor growth because of their sensi- 
tivity to acid soil, whereas oats are 
not as sensitive. 

In other words, more fertilizer 
was left in the soil where a small 
crop of tomatoes was produced 
than where a large crop was re- 
moved. Figure 1 represents growth 
of oats in this horizon. Nitrogen 
was a big factor in oat production 
while both nitrogen and potassium 
were factors in tomato production. 

In the A horizon the same trend 
was noted. This particular layer of 
soil had virtually no available 
phosphorus and practically no 
growth of tomatoes was made with- 
out added phosphorus (See Fig. 2). 
The oats used the residual fertilizer 
and made better growth. 

The B horizon behaved some- 
what similar to the A horizon, but 
produced more tomatoes without 
potassium than the previous two 
horizons as shown in Figure 4. 
Nitrogen and phosphorus were dis- 
tinct limiting factors in this horizon 


for both crops, as well as lime for 
tomatoes. 

The C horizon is illustrated by 
Figure 5. Oats produced on these 
pots again were able to utilize the 
fertilizer under more acid condi- 
tions. Phosphorus, nitrogen and 
lime were limiting factors in this 
profile. Aluminum was less active 
in this profile and the detrimental 
activity on crop growth was less as 
can be seen in the yield records. 

The complete profile produced 
about the same results as a mean of 
the results obtained from the indi- 
vidual horizons. This seems to indi- 
cate that each horizon in the soil 
contributes definitely to soil fertil- 
ity factors and not just the horizon 
often cultivated and fertilized. 


Summary 

Laboratory and greenhouse in- 
vestigations on different horizons of 
an Elkton fine sandy loam indicate 
that each horizon makes a definite 
contribution to the fertility of that 
soil. The A, horizon with its high 
organic matter content supplies 
most of the nitrogen and phos- 
phorus and a part of the calcium, 
potassium and magnesium. The 
leached portion of the A horizon 
supplies a very small amount of the 
plant nutrients other than some 
nitrogen, but a substantial propor- 
tion of the available water. 

The B horizon supplies little 
nitrogen and phosphorus but sub- 
stantial amounts of potassium, 
magnesium and water. 

The C horizon supplies little 
nitrogen and phosphorus, but sub- 
stantial amounts of potassium, 
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Table 3—Yield of Tomatoes and Oats* 











Treatment 


Limestone + 7-7-14 + T.E.............. 
Limestone + 0-7-14 + T.E.............. 
Limestone + 7-0-14 + T.E.............. 
Limestone + 7-7-0 + T.E............... 








Ap A B 





Tomatoes Oats Tomatoes Oats 


ix; ple 31 0 13 0 
-- 169 38 0 23 0 
.. 205 93 41 91 0 
256 74 55 94 28 
557 64 7162 61 7153 
686 65 812 54 713 
516 40 185 18 48 
157 66 0 73 0 
365 51 157 25 463 





Tomatoes Oats 


Cc Complete 
Tomatoes Oats Tomatoes Oats 
10 0 15 0 18 
22 0 16 0 24 
85 62 80 75 92 
97 40 89 77 93 
64 510 55 746 66 
66 571 57 498 PY, 
17 52 15 269 18 
36 0 38 0 62 


50 365 53 261 56 








*Mean grams per pot—Fresh weight of tomatoes and dry weight of oats. 


Table 4—Fertilizer Formulas 













Materials 

Calcium phosphate, mono............... 
Paisisth OFGOMEN «25 os oa 
| fe ated ase Te Be de ee aes Saeaeeh BO ar Lem panes 
Ammonium nitrate. . . . 
Ammonium sulfate... .. 


Manganese sulfate....... 
I 5 £0 og oe a fa eat ends 
Ferrous ammonium sulfate............... 
Zinc sulfate.......... 
Molybdic acid................ 
Cobalt chloride.....................0.. 











7-71-14 7-17-14 +T.E. 0-7-144+T.E. 7-0-14+T7.E, 7-7-0 + T. E. 
250 250 250 _ 250 
445 445 445 445 _ 
100 100 — 100 100 
250 250 — 250 250 
100 100 _ 100 100 
200 200 200 200 200 
100 100 100 100 100 
555 515 965 765 960 

= 10 10 10 10 
= 10 10 10 10 
— 5 5 5 5 
— 5 5 5 5 
a 5 5 5 5 
— 3 3 3 3 

2 2 2 : 








magnesium and water. However, so 
little free oxygen is present in this 
horizon that the nutrients and 
water may be of comparatively 
little use to the plant. The com- 
plete profile indicates that soil fer- 
tility is dependent upon all soil 
horizons and each soil horizon can 
be influenced favorably by chemi- 
cals and soil amendments for maxi- 
mum crop production. @ 


LITERATURE REFERENCES 


1. Burke, R. T. Avon and Lee, L. L. 
Soil survey of the Camden area, N. J. 
U.S. D. A. No. 28, Series 1926. 


2. Hester, J. B. 1933. Interrelation of 
electrokinetic behavior and cation ex- 
change of iron phosphate. Jour. Amer. 
Chem. Soc. 55:1442-1445. 


. Hester, J. B. 1934. Micro-chemical 
soil tests in connection with vegetable 
crop production. Va. Truck Exp. Sta. 
Bul. 82. 


4, Hester, J. B. 1935, The amphoteric 
nature of three Coastal Plain soils: 
I. In relation to plant growth. Soil 
Sci, 39:237-245, 


. Hester, J. B. 1935. The amphoteric 
nature of three Coastal Plain soils: 
II. In relation to the leaching and ab- 
sorption of soil constituents by plants. 
Soil Sci. 39:247-254. 


6. Hester, J. B. 1945. Fundamental 
studies on some tomato producing 


w 


mn 


SEPTEMBER, 1952 


soils. Campbell Soup Co., Research 
Monograph 1. 


7. Hester, J.B. and Shelton, F. A. 1934. 
Comparative data for three Coastal 
Plain soils for soil characteristics and 

arg growth. Va. Truck Exp. Sta. 

ul. 84, 


8. Hester, J. B. and Shelton, F. A. 1949. 
Know your plant and soil require- 
ments. Campbell Soup Co., Research 
Monograph 3. 


9. Hester, J. B. et al. 
your soil: 


1945-51. Know 
I. Delanco sandy loam 
II. Evesboro loamy fine sand 
III. Sassafras sand 
IV. Conestoga silt loam 
V. Collington sandy loam 
VI. Elkton sandy loam 
VII. Magnesium-potassium relation 
for sweet potatoes on sandy 
soils 
VIII. Penn silt loam 
IX. The Cecil series 
X. Woodstown sandy loam 


10. Mattson, S. and Hester, J. B. 1932. 
The laws of soil colloidal behavior: 
X. Exchange neutrality and combin- 
ing capacity. Soil Sci. 34:459-483. 


11. Mattson, S. and Hester, J. B. 1933, 
The laws of soil colloidal behavior: 
XII. The amphoteric nature of soils in 
relation to aluminum toxicity. Soil 
Sci. 36:229-244. 


12. Mattson, S. and Hester, J. B. 1935. 
The laws of soil colloidal behavior: 
XV. The degradation and the regener- 
ation of the soil complex. Soil Sci. 
39:75-84. 





Trade Office Sets Quota 
For Pesticide Exports 

Available for export are 37,500,- 
000 pounds of agricultural insecti- 
cides and fungicides containing 20 
per cent or more sulfur under a new 
supplemental quota established for 
the second quarter by the Office of 
International Trade. Including 
this additional quantity, the sec- 
ond-quarter export quota for these 
commodities now totals 65,500,000 
pounds. 

Conditioned sulfur, wettable sul- 
fur and sulfur paste account for 
4,000,000 pounds of the quota, the 
remaining 33,500,000 pounds cover- 
ing formulations of benzene hexa- 
chloride, DDT, lime sulfur and 
other sulfur formulations. 

The additional quantity has been 
made available to friendly coun- 
tries to enable them to protect 
their crops and thereby stimulate 
food production. This action is 
possible because seasonal domestic 
demand for insecticides and fungi- 
cides containing 20 per cent or 
more sulfur has been lower than 
was anticipated, and producers’ 
stocks have accumulated in excess 
of domestic requirements. 
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1000 pounds of 10-10-10 plowed down 
nearly doubles corn “7 potato yields 
for Leon Epler, 


NORTHUMBERLAND, PA. 





@ Until 1948, Leon Epler of Northumberland, 
Pa., was getting corn yields of 40 to 50 bushels 
per acre by using approximately 250 pounds of 
row fertilizer. But that year he began plowing 
down 1000 pounds of 10-10-10 in addition to 
the row fertilizer. His yield jumped to 70-75 
bushels per acre. 

He climaxed this outstanding production in 
1950 with a plot that yielded 122.1 bushels per 
acre in the Five Acre Corn Club contest spon- 
sored by the Pennsylvania Crop Improvement 
Association. The special fertilizing program 
used on this plot included 10-10-10. 

Plowing under 800-1000 pounds of 10-10-10 
gave Mr. Epler equally outstanding results on 
potatoes. His average yield jumped from 300- 
350 bushels per acre to 500-550 bushels. Im- 
proved spraying and cultural methods also 
played a role in this increase. 


Bigger yields for farmers 
mean better business for you 


easier. Farmers know the name “United States 
Steel’’ stands for top quality. Many of them have 


@ On all types of crops, high-nitrogen complete 
fertilizers are paying for themselves over and 


over through higher quantity and better quality 
yields. 

Every bumper crop produced by high-nitrogen 
fertilizers increases the demand for these prod- 
ucts. And now is the time for you to cash in on 
this demand by putting heavy promotional effort 
behind the high-nitrogen fertilizers in your line. 

When you use U‘S‘S Ammonium Sulphate in 
your mixed fertilizers, you’ll find the selling job 


used U-S‘S Ammonium Sulphate as a straight- 
nitrogen material . . . they know it’s dry and free- 
running... they know it won’t set up in storage 
and that it handles well in distributing equipment. 

For complete details on U-S‘S Ammonium 
Sulphate contact our nearest Coal Chemical 
Sales Office or write directly to United States 
Steel Company, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


U-S-S AMMONIUM SULPHATE @) 
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A neglected field: 


Insects as Carriers 


Of Plant Diseases 


‘By W. L. Popham 


HE PART INSECTs play in the 

transmission of plant dis- 

eases is a biological field of 
rapidly increasing interest to the 
entomologist, the plant pathologist 
and the plant breeder. With each 
passing season some new informa- 
tion is added to the total knowledge 
of the problem and we achieve a 
better understanding of the sig- 
nificance of viruses in the agricul- 
tural economy of the country. 

The role of insects in the trans- 
mission of plant diseases was a 
long neglected field of research. It 
lay in a so-called ‘‘no man’s land”’ 
between two important branches 
of biology. From the standpoint 
of successful control of a destruc- 
tive disease, there is perhaps no 
phase of plant pathology more 
fundamentally important than that 
dealing with the methods by which 
the disease is spread from plant 
to plant, field to field and from 
one area to another. Yet few 
plant pathologists have devoted 
any great amount of effort to the 
study of insects in relation to the 
spread and development of plant 
diseases. 

The problem has been neglected 
to an equal degree by entomolo- 
gists who, with few exceptions, 
have devoted their time and effort 





One of the papers presented in a 
joint symposium on Insect-Trans- 
mitted Plant Diseases of the Amer- 
ican Association of Economic En- 
tomologists and the Entomological 
Society of America, Cincinnati, O., 
Dec. 11, 1951. 
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to studying insects causing direct 
injury to plants. Only recently 
has the more complex and obscure 
role of insects acting as vectors of 
plant diseases been given anything 
like the attention it deserves. This 
is becoming increasingly evident 
as we understand more fully the 
importance of viruses in our over- 
all plant protection effort. 


One Interest 

Phytopathologists and economic 
entomologists have one all-impor- 
tant interest in common—the prob- 
lem of plant protection. Workers 
in both fields are concerned with 
the protection of our agriculture 
from the innumerable pests which 
collectively take an enormous an- 
nual toll of our national produc- 
tion. Although this common in- 
terest exists, the two sciences have 
rather widely diverse interests, 
which may be explained to some 
degree by the origin of the two 
branches of biology. 

Not so many years ago the 
broad field of biology was consid- 
ered a highly specialized subject. 
It was considered possible to ob- 
tain a fair mastery of available 
knowledge in the field. With the 
passing of time knowledge in the 
field increased so rapidly that most 
investigators have come more and 
more to specialization. First, biol- 
ogy was divided into botany and 
zoology. 

Later, each of these was divided 
and subdivided, each segment de- 
veloping its own techniques and 
vocabularies, but there is a vast 
area in which the botanical and 
zoological sciences are inseparable. 

Nearly 60 years ago Waite pio- 


neered in the field of plant disease 
transmission by insects, showing 
that certain species were definitely 
of importance as vectors. He 
demonstrated that fire blight of 
pears could be transmitted by 
bees and wasps. As early as 1884, 
Forbes had expressed the opinion 
that fire blight was transmitted 
from tree to tree by the tarnished 
plant bug. Some years later, his 
theory was verified by Stewart. 
In 30 years that followed Peter’s 
work with the olive fly and the 
bacterial olive-knot disease and 
E. F. Smith’s demonstration that 
curcurbit bacterial wilt was trans- 
mitted by the striped cucumber 
beetle, an increasing amount of 
interest was shown in the subject. 


Summary Published 

In 1920, Rand and Pierce sum- 
marized for publication existing 
knowledge of insect transmission 
of plant and animal diseases. The 
authors coordinated the literature 
in both fields. They recognized 
certain principles common to both. 
These broad principles were used 
as a basis for a practical classifica- 
tion of the known phenomena of 
insect transmission. 

Owing, in part at least, to the 
interested created by this paper, 
the American Phytopathological 
Society and the American Associa- 
tion of Economic Entomologists 
held a joint symposium on “ Insects 
as disseminators of plant diseases,”’ 
at their annual meeting in Toronto 
in 1921. 

The part played by insects in 
the transmission of fungus disease 
likewise began to receive more at- 
tention. In 1847 Leunis had sug- 
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gested the possibility that ergot 
spores were spread by insects. 
Sturgis in 1898 suspected that in- 
sects were responsible for the 
transmission of the downy mildew 
of lima beans. 

More recently, we have had such 
examples as chestnut blight and 
the Dutch Elm disease. The 
former depended on insects only 
to a limited degree. The latter, of 
course, is dependent to a large 
degree, if not entirely, on activity 
of certain bark beetles. Of equal 
interest is the part the Ips play 
in spreading the fungus causing 
blue stain of conifers; and the re- 
lationship the wooly aphid has to 
the spread of perennial canker and 
European canker of apples. 

The spread of virus diseases is 
more closely associated with in- 
sects than any other group of 
plant pathogens. Most true virus 
diseases of plants appear to be, 
at least to some extent, trans- 
mitted by insects—and there are a 
number that are transmitted in 
nature only by insects.’ During 
the past 35 years many virus dis- 
eases have been described and 
new ones continue to be reported 
with alarming frequency. 


Virus Association 

As we delve deeper into the 
complex phase of biology, we find 
one or more viruses associated 
with nearly every cultivated crop. 
Some are subject to attack by 
many different viruses as in the 
case of potatoes. Certain others, 
such as curly top of sugar beets, 
aster yellows and spotted wilt of 
tomatoes, have a wide host range 
among both weeds and cultivated 
plants. Since Takami in Japan in 
1901 reached the conclusion that 
the dwarf disease of rice was caused 
by the feeding of the leaf hopper 
much has been learned in this 
important field, 

Today at least 125 viruses are 
known to be insect transmitted. 
It is difficult to forecast the future. 
However, sufficient progress has 
been made to suggest that viruses 
constitute the biological challenge 
of this century. 

To add complications to an al- 
ready complex problem, it has 
been found that the transmission 
of viruses through seed occurs in 
some instances. This has been 
demonstrated with the common 
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bean and certain other legumes, 
wild cucumber, muskmelon, po- 
tato, lettuce and tomato. 

Hildebrand in 1945 and Cochran 
in 1946 announced evidence that 
viruses were transmitted through 
cherry seeds. About the same time 
pollen was incriminated. Then 
came Fukushi’s work demonstrat- 
ing that a virus could be trans- 
mitted congenitally from one in- 
sect generation to the next through 
the egg. Working with the leaf 
hopper, he succeeded in demon- 
strating congenital transmission for 
seven successive generations. 


Two Factors 

Two important factors are fun- 
amental to the control of and 
insect-borne virus disease of plants. 
It is essential first to determine the 
vector or vectors responsible for 
transmission. This has proved 
simple in the case of some dis- 
eases, but extremely difficult in 
others. 

To appreciate fully the com- 
plexity of the problem we need 
only recall the years of work that 
have been devoted to the study of 
aster yellows, peach yellows, phloem 
necrosis of elm, phony peach dis- 
ease, tristeza disease of citrus and 
the quick decline of citrus. More- 
over, once the mode of transmission 
is determined, we have reached 
only the half-way mark in solving 
the problem. 

An economic and practical means 
of destroying the vector must be 
found. This frequently introduces 
such problems as plant tolerances 
and plant and soil residues, which 
are attracting the interest of the 
Food and Drug Administration— 
and even committees of Congress. 
Also, plaguing the research worker 
is the realization that, over a 
period of time, insects may develop 
races resistant to chemical con- 
trols now widely accepted as ef- 
fective. 


Shotgun Killers 
Confronting the entomologists 
and plant pathologists is the de- 
gree to which some present-day 
chemicals are shotgun killers. They 
do not distinguish between friend 


and foe. For example, it is not 
uncommon for spider mites to be- 
come a problem following the use 
of DDT. Also certain species of 
aphids may increase rapidly fol- 
lowing destruction of their para- 


sites by some of the newer insecti- 
cides now in common use. 

Mites may present no particular 
problem except the damage they 
themselves do. However. many 
aphids are commonly recognized 
as associated with the spread of 
viruses and the damage they do 
directly may be incidental to the 
role they play in the transmission 
of disease. 

To supplement modern methods 
of cultural, biological and chemical 
control, we are coming more and 
more to recognize the important 
place that quarantines fill in pre- 
venting or delaying the spread of 
plant diseases and their insect 
vectors from one locality to an- 
other. Over the vears, quarantine 
procedures have been develcped 
which are highly effective in pre- 
venting introduction into this coun- 
try of both plant diseases and 
insects. 

A new virus disease may be of 
little concern unless a vector is 
present to spread it. Many insects 
which have proved efficient vectors 
of disease may cause little damage 
by direct feeding. Viruses present 
a very complex problem in the 
enforcement of quarantine, because 
it is not uncommon for symptoms 
to be masked to the extent that 
they cannot be detected. 

A virus of little consequence in 
a foreign country may find host 
material to its liking when intro- 
duced into this country. 


Integration Needed 

Agriculture is becoming more 
and more a highly technical enter- 
prise, and specialization in the 
many branches of biology must 
continue. But, in our overall 
plant protection effort, there must 
be closer integration of the efforts 
of the plant pathologist, the ento- 
mologist, the nematologist, the 
chemist who deals with fungicides, 
insecticides and nemacides and the 
engineer whose task it is to de- 
velop the specialized equipment so 
essential in efficient pest control. 

It seems to me that plant protec- 
tion warrants greater emphasis in 
our overall agricultural planning. 
To reduce losses caused by crop 
pests certainly is a logical way to 
increase production without adding 
acreage or seriously affecting the 
amount of manpowerand equipment 
devoted to agricultural pursuits. @ 
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Tennessee Valley Authority 
Wilson Dam, Alabama 


OR THE PAST nine years the 

Tennessee Valley Authority 

has used a simple funnel-type 
continuous mixer for mixing rock 
phosphate and phosphoric acid to 
produce concentrated superphos- 
phate. As described in the litera- 
ture (/, 2), the mixer has no 
moving parts. 

It consists of a cone with 75- 
degree sides into which finely 
ground rock phosphate and phos- 
phoric acid are introduced at con- 
trolled rates. The rock phosphate 
drops into the center of the cone. 
Acid is delivered tangentiaily 
through four nozzles located on 
the inside surface of the cone. The 
acid enters at a fairly high velocity 
so that a swirling film forms over 
the lower surface of the cone. A 
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For manufacture of normal 


super, |VA has funnel-type 


pipe is attached to the bottom of 
the cone to serve as a discharge 
extension which prevents fluid acid- 
ulate from spraying in all directions 
as it is discharged. 

A mixer of this type with a cone 
only 27 inches in height has been 
operated successfully in the pro- 
duction of concentrated super- 
phosphate at mixing rates of from 
17 to 50 tons an hour. 


TVA Investigated 


Because of the highly satisfac- 
tory performance that had been 
achieved with this mixer in the 
manufacture of concentrated super- 
phosphate and because of its low 
initial and maintenance costs in- 
vestigation of the feasibility of 
using mixers of this type in pro- 
duction of normal superphosphate 
was started. 

Several experimental mixers of 
different design were tested. The 
angle of the sides of the cone, the 
diameter of the discharge extension 


Equipment used for testing experimental continuous mixers for normal superphosphate. 


Continuous Mixer 


and placement and number of 
nozzles for acid inlets were varied. 

Figure 1, a sketch of the mixer 
with which satisfactory results were 
obtained in tests at a mixing rate 
of one ton an hour, illustrates the 
size of the experimental mixers. 

Because the mixers were small 
it was more practical to weld the 
acid inlets into the sides of the 
cone rather than to introduce 
them from the top as is done in the 
plant concentrated superphosphate 
mixer. An exception was made in 
tests carried out to determine the 
best location for the acid inlets. 
In these tests portable nozzles 
were introduced into the mixer 
from the top. Acid inlets were 
horizontal in all mixers and were 
placed so that the acid was de- 
livered to the cone tangentially. 
Tests were made using two or four 
acid inlets. 

The cross section of the acid 
inlets was such that the acid 
velocity at the point of entrance 
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TVA funnel-type continuous mixer 


into the cone was 6.5 feet a 
second for a superphosphate pro- 
duction rate of one ton an hour 
except with one mixer in which 
the velocity was 11.9 feet a second. 
Six and one half feet a second is 
the magnitude of the horizontal 
component of the velocity in the 
acid inlets from the plant mixer 
at a concentrated superphosphate 
production rate of 40 tons an hour. 
Discharge extensions on all mixers 
were three inches in length and were 
made either of 14- or 34-inch pipe. 

Figure 2 shows arrangement of 
the equipment used in the tests. 
Ground Florida phosphate was 
dropped from the feed hopper to 
a calibrated screw which fed it to 
the mixer at the desired rate. 
Composition and screen analysis 
of the phosphate used in the tests 
are shown in table 2. 


Sulfuric acid (70 per cent HeSO, 
and 140° F.) was pumped from 
the acid storage tank through a 
rotameter to the acid inlets of the 
mixer. An attempt was made to 
hold the acid to rock phosphate 
weight ratio in the range 0.80 to 
0.82. This is in the lower part of 
the range of commercial mixing 
ratios, which extends from 0.77 
to 9.96. 

Analyses of normal superphos- 
phates produced in the tests indi- 
cated the mixing ratio varied from 
0.75 to 0.86 (95.5 to 97 per cent 
acidulation as determined from 
the nomographsof Shoeld et al. (3)). 
This wide variation was attributed 
to fluctuations in the rates at 
which acid and dust were delivered 
into the mixer. 

Discharge from the mixer went 
onto an 18-inch conveyor belt rest- 
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Table 1.—Analyses of Fresh Superphosphate and 


Cured Superphosphate Prepared in the Mixer of Figure 1 
































Avail- Acid- 
Composition, per cent able rock Acid- 
P.O;, phos- ula- 
P.O; per phate tion,” 
Free cent weight per 
Total C.I. SO; H:0 of total ratio* cent 
Fresh Superphosphate 
Solidified in Den 
18.7 1.1 25.9 = 94.1 0.78 93.5 
18.5 L.2 25.9 —- 93.5 0.79 94.5 
17.6 0.7 26.1 —— 96.0 0.84 98.0 
Pile-Cured Superphosphate* 
19.8 0.9 28.6 6.4 95.5 0.81 96.0 
20.5 0.2 30.8 4.7 99.0 0.85 98.5 
20.3 0.3 30.9 Sey | 98.5 0.86 99.0 
* Calculated from analysis; ratio 70 per cent HsSO,/32.2 per cent P2O; rock. 
» As defined by the nomographs of Shoeld et al. (3). 
© Pile curing simulated using heated bins. 
Composition, per cent (dry basis) 
Acid Ignition 
P.O; CaO insoluble Al.C3;  FesOs F COs loss, % 
32.2 47.2 7.6 0.9 2.0 3D Y Be 6.1 


Screen analysis, per cent, through Tyler mesh shown 
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99.6 87.5 


200 325 


64.4 47.7 





ing on troughing rolls. The con- 
veyor could be made to travel in 
either direction. Under the end of 
the conveyor near the mixer was 
located a large metal box or den 
into which the fluid acidulate could 
be discharged. At the other end, 
33 feet from the mixer, a squirrel- 
cage disintegrator was placed. 
Speed of the conveyor belt was 
regulated so that the superphos- 
phate would solidify while it was 
being conveyed to the disinte- 
grator. Superphosphate from the 
disintegrator was charged into a 
steam-heated asphalt-lined wooden 
bin, 15 by 30 inches by 10 feet 
deep, where it was cured under 
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conditions similar to those which 
exist in a large pile. 


Funnel-Type Mixer 

With the funnel-type mixer it 
was more difficult to mix rock 
phosphate and sulfuric acid to 
make normal superphosphate than 
it was to mix rock phosphate and 
phosphoric acid to make concen- 
trated superphosphate. Concen- 
trated superphosphate could be 
prepared in several of the experi- 
mental mixers of different design 
whereas only one design was satis- 
factory for making normal super- 
phosphate. There are two reasons 
for this difference: 








1. The weight ratio of liquid to 
solid in the manufacture of con- 
centrated superphosphate when us- 
ing 78 per cent H3PQ, electric- 
furnace phosphoric acid is 1.37 
instead of about 0.82 as was used in 
the tests for the production of 
normal superphosphate and 

2. Foaming is a more serious 
problem because gases are evolved 
more rapidly and in greater volume 
when rock phosphate is acidulated 
with sulfuric acid than when acid- 
ulated with phosphoric acid. 

Mixing cones with sides at 83, 
75, 60 and 45 degrees to the hori- 
zontal with two acid inlets were 
used in one series of tests. The 
acid inlets were in the lower 24% 
inches of the cones except in the 
83-degree cone in which inlets 
were near the top of the mixer. 

The discharge extensions were 
made of %-inch pipe in all cases. 
Satisfactory continuous operation 
was not obtained with any of 
these mixers; a large amount of 
foaming took place and the mixers 
became plugged with dust within 
a few minutes. However, fairly 
satisfactory operation was obtained 
with the 60-degree cone for short 
periods. During these periods, the 
mixer operated with a layer of 
dust on the top of the swirling 
acid. Occasionally lumps of solidi- 
fied superphosphate which had 
formed at the acid-dust interface 
would plug the discharge extension. 
Somewhat better but still not en- 
tirely satisfactory operation was 
obtained with a 60-degree mixer 
with a 34-inch discharge extension. 





Best Arrangement 


The study was continued, using 
a 60-degree cone, to determine the 
best arrangement for the acid 
inlets. In one series of tests two 
portable inlets were introduced 
from the top. In moving these up 
and down in the mixer it was de- 
termined that the best operation 
was obtained when the inlets were 
334 inches above the discharge 
extension. When the inlets were 
in this position, however, the acid 
film on the sides of the cone 
arched down between the inlets, 
leaving damp spots to which dust 
adhered. Eventually this adher- 
ence of partially acidulated dust 
formed a crust in the mixer and 


(Continued on page 69) 
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Montana entomologist 
outlines information 


for gaining control of 


Grasshoppers 


EAR AFTER YEAR grasshoppers 

are the most destructive in- 

sect pests in many western 
states. Montana, one of several 
states repeatedly plagued with the 
grasshopper, has done considerable 
research work on the problem of 
controlling the pest. 

Pesticide industry personnel 
should be interested in a recent 
bulletin from the Office of the 
State Entomologist, which describes 
activities of the insect and out- 
lines methods of control under 
various conditions and with several 
pest control chemicals. 

As is the case in many states, 
there are more than 80 different 
species of grasshoppers present in 
Montana. Many of these can be 
of economic importance on range- 
land but only a relatively few are 
of economic importance on crop- 
land. In addition to the fact that 
there are so many different types 
of grasshoppers, control is com- 
plicated because different kinds of 
grasshoppers in many cases have 
different feeding and movement 
habits. 

Take the case of croplands. One 
species normally lays most of its 
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eggs in the marginal areas, making 
it possible to control the bugs at a 
minimum cost before they move 
into the fields. But another species 
commonly found in Montana crop- 
lands often lays its eggs through 
the fields, negating possibility of 
an early marginal control program. 

It is far more reliable, practical 
and cheaper, in Montana, at least, 
to use sprays rather than dusts in 
controlling the pest. This is be- 
cause sprays have greater resistance 
against rainfall, particularly in the 
case of oil sprays. 

As for the method of application 
of the chemicals—aerial or ground 
—both are recommended and each 
has several important advantages. 

Features of ground application 
include the following: 

1. Cost per acre is less for the 
farmer if he owns a good spray rig 
than if he hires his spraying by 
aircraft each time it is needed. 

2. Speed. If the farmer has a 
ground sprayer ready to use, he 
saves time lost in waiting for the 
services of an aerial sprayer. 

3. Ground sprayers are adaptable 
to other uses than spraying for 


grasshopper control. Some are 
available which can be used also 
for spraying livestock at higher 
pressures. 


Aerial Spraying 

Advantages of aerial spraying: 

1. Large areas can be sprayed 
much more rapidly than with 
ground equipment. This is im- 
portant when flights of migratory 
grasshoppers move into large crop 
areas. 

2. Versatility. It is usually pos- 
sible to cover areas with aircraft 
which cannot be treated with 
ground equipment. This is the 
case with grasshopper infestations 
in gullies and other inaccessible 
places. 

3. Air applications usually em- 
ploy oil. These are more resistant 
to rain than are the water emul- 
sions usually used in ground appli- 
cation. 

4. Air application is advanta- 
geous when necessary amounts of 
water needed for ground applica- 
tion are not readily available. 

Pest chemicals recommended for 
grasshopper control are aldrin, 
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toxaphene and chlordane as sprays. 
Dusts are not recommended. Ap- 
plication rates for Montana are as 
follows: aldrin—two ounces per 
acre; toxaphene—114 pounds per 
acre against the young insects, 
two pounds per acre against ma- 
ture; chlordane—one pound per 
acre against young; 114 pounds 
per acre against adults. 

The Montana bulletin stresses 
that neither toxaphene nor chlor- 
dane should be used on rangelands 
or in places where foliage is turn- 
ing brown either because of drought 
or maturity. These chemicals 
have not shown effectiveness in de- 
stroying grasshoppers by contact, 
their principal effect being as a 
stomach poison. They may be 
used effectively against cropland 
grasshoppers, however, particular- 
ly for early marginal spraying or 
any type of spraying where green 
succulent foliage is present. 


Ground Application 
For ground application of the 








three pesticides mentioned, a total 
volume of five gallons of water or 
more per acre should be used. The 
insecticides may be applied by 
aircraft in one gallon of oil per 
acre of cropland. For control of 
grasshoppers on rangeland, appli- 
cation of two ounces of aldrin in 
¥ gallon of oil per acre have been 
successful. 

Of the three chemicals recom- 
mended, the Montana _ bulletin 
points out that aldrin has several 
advantages over toxaphene and 
chlordane. 

Some of the more important ad- 
vantages are the following: 


1. Cheaper. 
2. Direct contact action against 
grasshoppers. While all three 


chemicals are potent as stomach 
poisons, aldrin is effective on con- 
tact with the pests. 

3. Because of the direct contact 
action of aldrin, it can be used 
when properly applied on dry or 
mature foliage where toxaphene 
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and chlordane have given poor 
control. 

All three pesticides have a re- 
sidual effectiveness as a stomach 
poison for a period of four to five 
days. Some instances of poor 
control were noted in Montana 
last year during periods of con- 
tinued cool weather. Control was 
reestablished, however, when the 
weather became warmer. 


Aldrin for Rangeland 

Aldrin has been applied on 
rangeland at the rate of two ounces 
per acre where cattle were pastur- 
ing with no apparent ill effects to 
the cattle, but this practice is not 
recommended in Montana _ until 
more is known about toxicity of 
aldrin to livestock. 

For this reason it is recom- 
mended that cattle be removed 
from pastures sprayed with aldrin 
for at least two and preferably 
four weeks after spraying. 

By the same token, studies con- 
ducted in Montana yielded no 
evidence that aldrin, toxaphene or 
chlordane caused death to birds 
and wild animals in the area but 
airplane applicators are cautioned 
not to apply the materials on 
rivers, creeks, lakes and reservoirs 
where fish may be present. 

To prevent destruction of valu- 
able honeybees, certain precautions 
are recommended for grasshopper 
control. Aldrin and chlordane are 
extremely toxic to bees; toxaphene 
to a somewhat less extent. None 
of the insecticides should be ap- 
plied on plants which are flowering 
during the time of day when the 
bees are active. They should be 
applied instead early in the morn- 
ing or late in the evening when the 
bees are not flying. 

For control of grasshoppers on 
cropland, early marginal treat- 
ment is recommended for Montana. 
Most of the infestations of crop- 
land hoppers this year involve 
species which habitually lay their 
eggs in areas marginal to the 
fields, according to the report. By 
destroying the pests in these mar- 
ginal areas, a great saving can be 
effected in total cost of control. 

The treatment should be made 
soon after the grasshopper hatch 
is completed. This time is not 
easy to determine, so the bulletin 
recommends starting the treat- 


(Continued on page 62) 
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A WHOLE FARM 
THRIVES ON NOURISHMENT 


Kittens or cabbages . . . sheep or alfalfa . . . growth on a 
farm is a relentless process. 


This never-ending struggle for survival and growth is a 
tremendous drain on the rich plant-food elements within 
the soil. No matter how deviously, every living thing must 
look to the soil for its basic nourishment. 


Nature often cannot replenish these vital soil ingredients, and 
fertilizers containing POTASH are used. Sunshine State Potash, 
a product of New Mexico, helps make such fertilizers more 
‘than a mere soil nutrient. It strengthens the crops. . . aids 

in effectively resisting disease and drought. 























REG. U.S. PAT. OFF. 
HIGRADE MURIATE OF POTASH 62/63% K20 
GRANULAR MURIATE OF POTASH 48/52% K20 . 
MANURE SALTS 20% K20 MIN. 


UNITED STATES POTASH COMPANY, Incorporated, 30 Rockefeller Plaza, New York 20, N. Y. 
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A nationwide basis for 


Fertilizer Safety 


By J. S. Fields 


Chairman, Fertilizer Section 
National Safety Council 


HE true importance of acci- 

dent prevention is well recog- 

nized and something can be 
done to prevent accidents which 
will result in great human and 
monetary savings. 

Accident prevention and taxes 
have one outstanding characteristic 
in common: Each year we realize 
more and more how important 
both of them are to us and how 
much they influence our business 
and private lives. Accidents are 
just as sure as taxes unless manage- 
ment takes a firm stand and delib- 
erately does something real and 
concrete to prevent them. Manage- 
ment must realize the fact that the 
causes of accidents and the causes 
of operating troubles are the same. 
Accident prevention which embod- 
ies the control of each employee 
work performances, the elimination 
of hazardous conditions, unsafe 
construction and faulty methods of 
operation is a matter of vital im- 
portance to the continued eco- 
nomic stability and harmonious 
employee relationship of any in- 
dustrial organization. 


How It Started 


The idea of a fertilizer safety 
section, if not originated, at least 





Presented at Fertilizer Section, 
North Carolina Safety Conference 
Ashville, North Carolina 
May 6, 1952 


took concrete form during the 
National Safety Congress at Chi- 
cago, Ill., in October, 1950. The 
total absence of any program per- 
taining to even the manufacturer 
of the prime products of the ferti- 
lizer industry such as anhydrous 
ammonia, ammonium nitrate, nitro- 
gen solutions, ammonium sulfate, 
sulfuric acid or phosphate was very 
apparent. 


Industry Ignored 

The extensive mixed fertilizer 
industry was not only ignored but 
apparently unheard of. In fact we 
were informed by a representative 
of a well known organization that 
most of the fertilizer other than 
that supplied by horses, etc., was 
manufactured by the meat packing 
companies as a by-product. 

A group of men at a “bull 
session’”’ decided to find out why 
the fertilizer industries had been 
ignored and attempt to do some- 
thing about it. All the group in 
this meeting were representatives 
of companies primarily producing 
the prime products of the fertilizer 
industry and each company had a 
well organized safety and fire pre- 
vention program with annual fre- 
quency rates far below the national 
averages for that type manufac- 
ture. The initiation of the program 
was not particularly for the reason 
of self benefit but to benefit the 
entire fertilizer industry which 
naturally includes the producers of 
the prime products. 

For example, Phillips Chemical 
Co. with a total employment of 
approximately 2850 persons is en- 
gaged in the manufacture of anhy- 
drous ammonia, nitric acid, prilled 





ammonium nitrate, nitrogen solu- 
tions, carbon black, butadiene and 
synthetic rubber, sulfur, and am- 
monium sulfate. It had a lost-time 
accident frequency rate of 1.8 for 
the year 1950, and the frequency 
rate since has dropped to 0.70. 
After the Chicago discussion the 
first meeting was called in the 
offices of the Spencer Chemical 
Co. at Kansas City, Mo., on Jan. 
16, 1951. The next meeting was 
held in the offices of Phillips 
Chemical Co. at Bartlesville, Okla., 
March 20, 1951, where the first 
officers were elected. 

The third meeting was held at 
Baltimore, Maryland, with Davi- 
son Chemical Co. as host. The 
first Fertilizer Safety Section pro- 
gram in the history of the National 
Safety Congresses was organized 
for the October, 1951 meeting. 
The first program presented at 
Chicago was highly successful. A 
meeting of the advisory committee 
was held in the offices of the 
National Safety Council Dec. 5, 
1951, at which committee chair- 
men were appointed and the work- 
ing program of the Fertilizer Safety 
Section started to function. 


Another First 

Another first in the history of 
the Southern Safety Association 
which holds its conferences each 
year was the Fertilizer Safety Sec- 
tion meeting on March 3, 1952, at 
Atlanta, Ga., which was well at- 
tended and the program well re- 
ceived. The road this far has not 
been easy and has required the 
sincere interest and work of many. 
In my small part in this program 
I wish to express particularly my 
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sincere appreciation to past off- 
cers, members of the advisory com- 
mittee chairmen, the National Safe- 
ty Council, the American Plant 
Food Council, the National Ferti- 
lizer Association, fertilizer trade 
Magazines and compensation and 
fire insurance companies whose 
sincere efforts and interest has 
made the present progress and 
reality of the Fertilizer Safety 
Section possible. 


While the growth of this new 
section of the National Safety 
Council has been phenomenal we 
have only started and still have a 
long road ahead and a majority of 
the work of actual accomplishment 
is before us. The fertilizer industry 
in the past 20 years has grown 
like Topsy. Could that be the 
reason and if it is, could it be 
justified, that safety and fire preven- 
tion have been overlooked? Have 
each of you analyzed the true eco- 
nomics of such programs—we don’t 
believe so. As you know compen- 
sation insurance rates for the man- 
ufacturers of fertilizer are among 
the highest in the nation, on a 
par almost with oil drilling opera- 
tions. The rate for fertilizer is 
approximately six times the rate 
for oil refining. Do you believe 
that mixing and handling fertilizer 
products is six times as hazardous 
as oil refining operations which in- 
clude processing many flammable 
products and heavy type main- 
tenance work? 


The comparative compensation 
insurance rates for these two indus- 
tries do not present the true pic- 
ture. The true facts are that the 
refining industry long ago recog- 
nized the hazards of its operations 
and has done something about 
them. 


The fertilizer industry can do 
the same. 


Fire Losses 


The fire loss records of the ferti- 
lizer industries are not good and 
we have been informed that fire 
insurance in some locations is 
difficult to obtain and that fire 
insurance rates in general are ex- 
cessively high. Like excessive high 
compensation insurance costs, fire 
insurance rates are established by 
the insurance underwriters on the 
loss ratios over a period of time. 
Can we or should we blame the 
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insurance underwriters for our high 
insurance costs? 

The high cost of insurance is 
coming directly out of the profits 
of business and now that these 
established rates are nationwide in 
effect, an improvement must be 
made before any general reduction 
in costs can be accomplished on an 
overall and nation-wide basis in the 
accident and fire experiences. For- 
getting all other benefits derived 
from a safety and fire prevention 
program the fertilizer safety move- 
ment can be justified on the re- 
duction in insurance costs. 


Goals Established 


There may be some who are not 
familiar with the goals established 
for accomplishment by the Ferti- 
lizer Safety Section among which 
are the following: 

1. Reduction in lost-time acci- 
dent frequency and severity rates. 

2. Reduction in workmen’s com- 
pensation insurance rates. 

3. Reduction in fire losses. 

4. Lower fire insurance rates. 

5. Safe and efficient work prac- 
tices which will result in substantial 
reduction in operation and over- 
head cost. 

6. Higher morale of employees. 

Let us consider how these goals 
can be reached. The primary and 
basic steps toward any good safety 
and fire prevention program in any 
plant are in the engineering design 
and the policies of that company. 
Are you designing for safety to em- 
ployees and for good fire preven- 
tion? Are all of your machines 
properly guarded? Does the elec- 
trical equipment in your plant 
comply with the national electrical 
code for that type exposure? When 
tanks and piping are installed, do 
you follow the recommendations of 
the API-ASME or its equivalent 
code in these installations? What 
provisions have you already made 
to make it easy for your employees 
to work safely, for example: good 
ventilation, good lighting and good 
housekeeping? 

What consideration have you 
given to corrosion when purchasing 
equipment? What type construc- 


tion do you use in building your 
plants and/or warehouses, are they 
fire proof and if not, do you have 
automatic fire control or extin- 
guishment equipment? 
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Some will say all of these are not 
practical in the fertilizer industry 
and the cost would make our busi- 
ness unattractive and non-profit- 
able. Have any of you gentlemen 
experienced how unprofitable a 
fire can ke? After all is said and 
done, a fire can do more to inter- 
rupt continued supply of your 
products to your consumer and 
effect costs more than any other 
cause. 

Have you considered layout when 
building your plant to reduce by 
isolation the damage in event a 
fire does occur? In view of the 
present high fire insurance rates it 
is imperative that the fertilizer in- 
dustry consider employing best de- 
sign practices for fire prevention 
in construction or remodeling of 
plants. Adequate and proper type 
hand fire extinguishment equip- 
ment is especially important for 
plants of combustible construction. 

Does your training program in- 
clude teaching each emplcyee how 
to use the fire suppression equip- 
ment? Adequate fire water systems 
for the expected exposure should 
Le considered as important as the 
operating equipment of the plant. 
Until at least some of these are 
accomplished the present high com- 
pensation and fire insurance rates 
for the fertilizer industry will con- 
tinue to be in force. It has been 
my experience that the greatest 
number of serious personal in- 
juries are experienced during fires. 

Importance of written operating 
instructions and job training pro- 
grams have been demonstrated 
time and again in industry and 
these programs consistently result 
in safer and more economical work 
accomplishments. 


Pesticides Included 

The fertilizer industry, which in- 
cludes the manufacture of insecti- 
cides, now has spread to all sections 
of the country, making it impera- 
tive that the Fertilizer Section 
Safety and fire prevention pro- 
grams be applicable on a national 
In our opinion before com- 
prehensive reduction in compensa- 
tion and fire insurance cost can be 
accomplished a general overall re- 
duction in industrial injuries and 
fire losses must be evidenced and 
established over a _ considerable 
period of time. I am reminded of 

(Continued on page 74) 
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PROGRESS 


Junior is a typical example of progress in the 
United States. A car gets him to and from school 
more quickly and efficiently. 


RAYMOND MULTI-WALL PAPER SHIPPING 
SACKS are typical examples of progress 
in the packing and shipping field. 


These tough, strong, dependable Paper Shipping 
Sacks have simplified fertilizer packing and shipping 
problems. Leading producers, packers, and shippers 
specify RAYMOND SHIPPING SACKS for their 
products. 


Raymond Multi-Wall Paper Shipping Sacks are 
CUSTOM BUILT in various types, sizes, and strengths. 
Available printed in multi-colors or plain. They're 
dust-proof, sift-proof, and water-resistant. 


A Raymond representative will be glad to assist in 
selecting the perfect Raymond Shipping Sacks for 
your individual needs. 


THE RAYMOND BAG COMPANY, Middletown, 0. 
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Fertilizer 


practice 


needs some revision 


according to data on 





Phosphorus Accumulation in Soils 


By M. T. Vittum 


N. Y. State Agr. Exp. Sta., 
Geneva, N. Y. 


States, phosphorusis the first of 

the mineral nutrients to limit 
the growth of annual crops. This 
fact was recognized early by farmers 
and soil scientists so early practice 
and recommendations called for 
application of materials containing 
phosphorus, such as guano, fish 
and bones. 

Following the discovery of the 
superphosphate process by Lawes 
and Gilbert and the improved pig 
iron process (which produced basic 
slag as a by-product) by Thomas 
and Gilchrist, use of phosphate 
fertilizers increased rapidly until, 
during 1950, almost 11 million 
tons of superphosphate, 18 per cent 
A.P.A. basis, were produced in the 
country. A major part of this fer- 
tilizer was used in states east of 
the Mississippi. 


[ MOST SOILS of eastern United 


Phosphate Fixation 
Efficiency of phosphate ferti- 
lizers is very low—seldom more 
than 15 to 30 per cent of the added 
P.O; utilized by the crop to which 
it is applied. Thus, most agrono- 
mists recommend an application of 
at least three times and as much 
as five or six times the amount of 
P.O; to the soil as will be used by 
the crop. Fortunately, or unfor- 
tunately, the surplus not used by 
the crop is not leached from the 
soil but is stored or ‘‘fixed’’ in 
chemical forms which are essen- 

tially unavailable to plants. 
Dr. George Scarseth of the 
American Farm Research Associ- 
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ation compares phosphorus in the 
soil to a monkey in the jungle: 
“One could not throw a monkey 
far through a thick jungle growth 
because arms, legs or tail soon 
would catch a limb or vine to 
hang onto. Phosphorus in the 
soil likewise gets tangled up in 
many similar ways, tends to be 


hard to move and is hard to keep 
soluble and available.” 

Fixing capacity of soils is de- 
termined by their chemical and 
mineralogical composition and, for 
all practical purposes, can be 
changed by man only by changing 
the soil acidity or pH. In a very 
acid soil, PH 5.3 or below, phos- 


Fig. 1. Effect of increasing amounts of fertilizer on the yields of five vege- 
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phorus is fixed as insoluble iron 
and aluminum phosphates which 
are unavailable to plants. 

As soil acidity decreases, pH 5.3 
to 6.0, soluble iron and aluminum 
decrease and phosphorus is fixed 
by adsorption by soil colloids (clay 
particles). This type fixation is 
not nearly as severe as the type 
mentioned previously, for plant 
root hairs are able to take some 
of the adsorbed phosphate away 
from the clay particles. 
















More Liming 
With further liming, at pH 6.0 
to 7.0, soil phosphorus in the form 
of mono-calcium and mono-mag- 
nesium phosphates is readily avail- 


able to plants. In other words 
fixation is at a minimum. As the 
soil crosses the neutral point and 
becomes alkaline, pH 7.0 and 
above, the phosphorus again is 
fixed, this time by calcium as in- 
soluble tri-calcium phosphate. Thus, 
for minimum fixation and maxi- 
mum availability, soil should be 
maintained at pH 6.0 to 7.0. 

If, through the years, more 
phosphorus is added to the soil 
than is removed by the crops 
growing on that soil, fixing capacity 
of the soil is at least partially 
saturated and available phosphorus 
begins to accumulate in the soil. 
This is especially true in soils with 
acidity in the optimum range of 





PH 6.0 to 7.0. In areas of intensive 
production of such crops as vege- 
tables and potatoes, where large 
quantities of chemical fertilizer 
have been applied in the past, 
chemical soil tests reveal a marked 
accumulation of available phos- 
phorus in the soil. In numerous 
instances data reveal a need for 
revision in fertilizer practice. An 
example is cited in results obtained 
at the New York State Agricul- 
tural Experiment Station at Geneva. 


Fertilizer Experiment 
In a fertilizer experiment started 
in 1945 on a field which had been 
in a well-fertilized vegetable can- 
ning crop rotation for the pre- 


Table 1. Fertilizer Treatments—Pound per acre 
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Treatment Peas and Sweet Corn Tomatoes 
Code Rate (5-10-10) (5-10-10) (4-12-8) 
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Table 2. Response of vegetable canning crops to increasing amounts of fertilizer! 



















Treatment 
Code Rate Peas Beets Cabbage Sw.Corn Tomatoes 
(pounds) (tons) (tons) (tons) (tons) 
Se one ere renee 1990 8.8 18.0 4,33 4.91 
i ss ene Paes 2410 10.2 20.5 4.80 7.02 
Bo Serre ee 2580 11.7 22.4 4.73 7.62 
cite seg ch 2500 12.6 23.4 4.70 7.71 
Difference required for 
significance, odds 19:1.......... 160 0.9 1.4 0.34 0.58 









1 Average of three years for sweet corn; average of four years for all other crops. 


Table 3. Soil pH and available P after 5 years of cropping 





















Fertilizer 
Treatment Phosphorus (P) 
Code Rate pH Applied' Found? 
EME es ES oy eye AS ee ere Sec ee ls Nhe te A Sd cad 7.39 0 28 
RS SA Ae ee Pe OU Ee Cae Nel, OF Ld Sua ilaw « 7.34 23 43 
SN MEMEMENEER Siar bas Pane heen eee an gs lh AY Pe Ah s bale 7.16 46 58 
Nn cg bh is i a 7.20 69 75 
Difference required for significance, odds 19:1.................... 0.10 -- 8 








1 Average annual application, 1945—1949. 
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2In soil samples taken in late summer and early fall of 1949. 
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Table 4. Interpretation of the New 





York soil test for phosphorus 











Relative Pounds 
value per acre* 
BEG Fe eas oe 0-8 
PCANAET es oh oes Shae 8-20 
es Re a eee tra 20-40 
NS So oe ie wie >40 





* 2,000,000 pounds of soil 


ceding 20 years, some of the plots 
received no further fertilization for 
the six-year period 1945 to 1950. 
Other plots received ‘‘low’’, ‘‘me- 
dium” and ‘‘high’’ rates of ferti- 
lizer during the six-year period 
(Table 1). 

The same treatments were ap- 
plied to individual plots each year 
so that the cumulative effect of six 
years of continuous application of 
each treatment could be deter- 
mined. 

Four fields were included in the 
experiment so four different crops 
could be grown each year. Yield 
responses of five vegetable canning 
crops (peas, beets, cabbage, sweet 
corn and tomatoes) are summarized 
in Table 2, where it is apparent that 
for all crops except sweet corn, 
yields increased with increasing 
increments of fertilizer. Soil tests, 
tissue tests and deficiency symp- 
toms have led workers at Geneva 
to conclude that the yield re- 
sponses obtained in this experi- 
ment have been caused chiefly by 
nitrogen. It is interesting to note 
(Figure 1) that of the five crops 
grown in this experiment tomatoes 
and beets responded most readily 
to large amounts of fertilizer; 
sweet corn responded least while 
peas and cabbage were intermedi- 
ate. 


Soil Tests 


Plots on which this experiment 
was located offered an excellent 
source of material for calibrating 
chemical soil tests with crop yields; 
hence, during the late summer and 
early fall of 1949, the fifth crop 
season, soil samples were taken 
from each of the 64 plots. 

Each sample was a composite of 
borings of the surface six inches 
taken at random from 20 locations 
within the plot. The samples were 
taken to the Agronomy Depart- 
ment at Cornell where, under the 
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direction of Professor D. J. Lath- 
well, bH was determined and the 
nitrate and ammonium nitrogen, 
P, K and Mg were analyzed ac- 
cording to methods used in that 
laboratory. Because this discussion 
is concerned with phosphorus only 
PH and soil phosphorus results are 
summarized in Table 3. The de- 
tails of the other tests are reported 
elsewhere. 


Most striking fact revealed in 
Table 3 is that after five consecu- 
tive ‘years of cropping without 
addition of any fertilizer (Treat- 
ment H), the soil still contained 28 
pounds of available P per acre. 

According to present standards 
in New York (Table 4), this would 
be classified as high. This high 
value must represent accumula- 
tions which resulted from heavy 
phosphorus fertilization in the years 
prior to initiation of the present 
experiment in 1945. 

As might be expected, increasing 
the annual application of fertilizer 


(Continued on page 63) 


1 Vittum, M. T., Lathwell, D. J. and 
Stanford, G. Effect of different sources 
and rates of application of fertilizer ma- 
terials on the pH, and N, P, K and Mg 
content of the soil to which they were ap- 
plied. Soil Sci. Soc. Amer. Proc. 16, 
No. 3, 1952. (in press). 


Fig. 2. Effect of increasing amounts of fertilizer on available phosphorus in 
the soil. Average annual application of P for very low, low, medium and 


high rates was 0, 23, 46 and 69 Ibs. per acre. 
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THREE ELEPHANT 
AGRICULTURAL 
PENTAHYDRATE BORAX 


COMPOSITION Contains a minimum of 44% 
BO, or approximately 121% equivalent Borax. 


ADVANTAGE More economical because the 
Borate in this form is more concentrated. 


PURPOSE To correct deficiency of Boron in the soil. 


RECOMMENDED USES As an addition to mixed 
fertilizer, or for direct application to the soil. 


FOR CORRECT APPLICATION Consult your local 
County Agent or State Experimental Station. 
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TRONA 
MURIATE OF POTASH 


of Potash is a vitally impor- 
ides the soil nutriment 


IMPORTANCE Muriate 
lation of good mixed 


tant ingredient which prov 
so essential in the formu 


fertilizers. 
PURPOSE To help resist plant diseases and en- 


hance the productivity of crops. 


TO ASSURE EFFECTIVE RESULTS Specify “Trona”’ 
Muriate of Potash . . . made by the pioneer pro- 


ducers of Muriate in America. 


_— 
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AMERICAN OTA flea 
POTASH & CHEMICAL CORPORATION 


122 EAST 42nd STREET 
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38 SO. DEARBORN STREET 
ile Velomny ILLINOIS 


214 WALTON BUILDING 
ATLANTA 3, ej fe} Ter y.\ 
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3030 WEST SIXTH STREET 
LOS ANGELES 54, CALIF. 
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9-3 Portable Loader 

A portable truck and boxcar loader 
that can be bent to a 90° curve while 
under power is now being made by 
Power-Curve Conveyor Co. It is re- 
versible and speedy, delivering up to 
30 bags a minute, according to literature 
on the loader. It can be built to fit 
specifications, which makes its applica- 
tion almost unlimited. The Power- 
Curve is economical—replacing three 
men with one. Code Number 9-3. 


9-4 Carbo-Kote 

Carboline Co. offers a pamphlet de- 
scribing Carbo-Kote 6020, a special 
Furan Base thermosetting resin for 


Here is a list of the 
NEW PRODUCTS and 


BULLETINS described 
on this and the Indus- 
trial News pages of 
this issue giving their 
monthly code number. 
9-1 Bin-Vue Indicator 
9-2 Stauffer Products 
9-3 Portable Loader 
9-4 Carbo-Kote 
9-5 Oscillating Conveyor 
9-6 Barden Clay 
9-7 Grinding Units 
9-8 Dust Separator 
9-9 Rotary Crusher 
9-10 Corrugated Metal 
9-11 Tank Gauge 
9-12 Mineral Filler 





9-13 
9-14 


Corrosion Protection 
Filling Scale 





How You Can Get 





Free Information 


On each of the two postage-paid postcards below you can request further infor- 
mation on four items described on this and the Industrial News section of this 


issue. Fill out one quarter section for each item in which you are interested. 





lining tanks and for the protection of 
process and mechanical equipment 
against corrosion. Carbo-Kote is easy 
to apply in any location and its use re- 
quires no special safety precautions. It 
is, according to the manufacturer, in use 
in many instances where baked-on 
linings, lead, rubber, glass or stainless 
steel were formerly required. Code 
Number 9-4. 


9-5 Oscillating Conveyor 


An eight-page illustrated booklet on 
oscillating conveyors is offered by Link 
Belt Co. The booklet is a complete 
guide to the correct selection and appli- 


cation of Flexmount conveyors in stock 
sizes. A chart showing conveyability of 
various materials is included, together 
with dimensions and specifications of 
stock components. The Flexmount con- 
veyor is designed expressly for light duty 
applications, particularly in chemical 
processing. Code Number 9-5. 


9-6 Barden Clay 

A four-page technical brochure de- 
scribing properties of Barden clay, a 
low-cost pesticide diluent, has been 
published by J. M. Huber Corp. The 
brochure discusses 13 important factors 
in choosing a pesticide diluent and the 
properties of Barden clay in each of the 
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categories. Tables comparing Barden 
clay with other commonly used diluents 
also are included. Code Number 9-6. 


9-7 Grinding Units 

Hardinge grinding units are the solu- 
tion to any small-scale, continuous wet 
or dry grinding or pulverizing problems, 
such as those which occur in pilot 
plants, laboratories or small commercial 
processes, according to the manufac- 
turer, Hardinge co., inc. Completely 
self-contained and portable, the units 
require only power and water connec- 
tions to be placed in operation. The 
units have proven highly successful in 
a number of commercial and industrial 
applications. A descriptive leaflet is 
available from the cgmpany. Code 
Number 9-7. 


9-8 Dust Separator 

Sterling Centrifugal Dust Separators 
are designed to handle efficiently the 
volume of air discharged by fans with 
clean separation and low resistance to 
the flow of air. Separators are con- 
structed of heavy gauge, copper bearing 
rust-resisting galvanized sheet steel, se- 
curely rivited. The new Sterling pack- 
aged dust collecting unit was specially 


developed to collect dust from individ- 
ual machines or from several concen- 
trated dust points. The unit returns 
filtered clean air to the room. Code 
Number 9-8. 


9-9 Rotary Crusher 

To be sure you have the right crusher 
for the job, get a copy of Sturtevant 
Mill Co’s Rotary Fine Crushers catalog. 
These rugged crushers speed output of 
fines, cut reduction costs. Desired fine- 
ness is quickly obtained by regulating a 
hand wheel. ‘‘Open-door” accessibility 
permits fast, easy cleaning. They 
crush fine, crush fast and do not clog. 
Crushers are available in output capaci- 
ties from 1 to 30 tons per hour. Code 
Number 9-9. 


9-10 Corrugated Metal 

Reynolds Lifetime Aluminum Indus- 
trial Corrugated is being used in indus- 
trial construction more and more widely. 
Though only .032 inches thick, the in- 
sulation value means economy and com- 
fort inside. Tighter weight, the manu- 
facturer points out, saves on construction 
costs. Low maintenance and long life 
extend economy through the years. 
Roofing width is 35 inches, coverage 32 
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inches. Lengths vary from 5 to 12 feet 
according to Reynolds Metals Co. De. 
scriptive literature is available. Code 
Number 9-10. 


9-11 Tank Gauge 


A Liquidometer corporation tank gauge 
can be used to gauge all kinds of liquids, 
Approved by Underwriters’ Laborato. 
ies, these gauges are 100 per cent 
automatic. The manufacturer has 
further information of interest to fertj. 
lizer and pesticide formulators and 
mixers. Code Number 9-11. 


9-12 Mineral Filler 


Many leading producers of insect. 
sides are adding Celite Mineral Fillers 
to their dust as a standard ingredient to 
increase the effectiveness of their prod. 
uct. Because of their inertness and 
great bulk per unit of weight, these 
fillers make ideal bulking agents for 
powders and pastes. The manufacturer, 
Johns-Manville, has available further 
information and samples. Code Num- 
ber 9-12. 


9-13 Corrosion Protection 


Only Bitumastic protective coatings 
can withstand ravages of corrosion over 
an appreciable length of time, accord- 
ing to Koppers Company, Inc., Tar 
Products Division. Unlike maintenance 
paints, Bitumastic coatings are specially 
formulated from a base of coal tar pitch 
that is impervious to water. They pro- 
vide an extra-thick barrier against cor- 
rosive elements—a coating which pro- 
vides eight times the film thickness of 
conventional paint coatings. There are 
six Koppers coatings formulated to 
control corrosion of metal and deteriora- 
tion of concrete. The manufacturer has 
booklets on corrosion prevention. Code 
Number 9-13. 





9-14 Filling Scale 

Fertilizers now can be automatically 
net-weighed and bagged by Thayer Scale 
& Engineering Corporation’s new Model 
400N filling scale at speeds up to 12 per 
minute for 50 Ib. bags and 10 per minute 
for 100 lb. bags. Performance is guaran- 
teed to be accurate to 0.1 Ib. for any 
desired weight from 25 to 200 lb. It is 
equipped with a self-gripping bag holder, 
an automatic net-weighing hopper, 4 
supply tube, an air-operated feeding 
gate and an automatic check-weighing 
and bag-releasing system. Literature is 
available telling more about the Model 
400N. Code Number 9-14. 
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Renmin cu: Mo os Ce eee Investigations with 


radioisotopes shed 


light on question of 


HE question of whether 

superphosphate should be ap- 

plied in a band near crops or 
mixed generally with the soil for 
best crop yield has been facing 
agricultural personnel. 

New light is shed on the subject 
in a paper presented at the annual 
review of soil and fertilizer investi- 
gations with radioisotopes. The 
paper, prepared by C. A. Black, 
professor of soils, Iowa Agricul- 
tural Experiment Station, is one of 
seven from all sections of the coun- 
try which tell of the experimental 
work with radioactive tracers in the 
sections. 

Prof. Black’s paper is called 
‘“‘The Influence of Kind of Fertilizer 
Material and Placement on Utiliza- 
tion of Fertilizer Phosphorus by 
Crops. 

Recently FARM CHEMICALS pre- 
a —— sented digests of three of the 


aes ) | 
3 e He eee ay ; i ~~ es 
a est radioisotope papers. This month 


CALCIUM 


All photos show growth of oats with 
different sources of phosphate on 
Carrington loam, an acid prarie soil 
in Howard county, Iowa. All plots 
received 31 pounds of nitrogen per 
acre. Phosphated plots received 
40 pounds of P.O; per acre drilled 
with the seed. Acre yields in bush- 
els: check—63.7; superphosphate— 
73.8; calcium metaphosphate 
69.3; 17-22-0—69.8. The 17-22-0 is 
one of TVA’s new nitric phosphates. 
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Banded or Drilled 


Super Placement? 


we present Prof. Black’s paper. 

Text of Prof. Black’s paper, 
representing work in the North 
Central Region, follows: 

As a result of experiments 
through the years, there has 
emerged the generalization that 
with small applications of super- 
phosphate for row crops, the 
amount of superphosphate required 
in the production of a given in- 
crease in yield is about twice as 
great if the phosphate is broadcast 
and mixed with the soil as if it is 
placed in a band near the seed. 

Figure 1 shows the results of an 
experiment on _ superphosphate 
placement for sugar beets in Mich- 
igan that sheds new light on the 
problem of superphosphate place- 
ment. In this experiment, 50 
pounds of P.O; as superphosphate 
were applied per acre in a band to 
one side of and below the seed. 
The same amount was applied 
throughout the soil before planting 
using a fertilizer-grain drill. In one 
case only the banded phosphate 
was tagged with P*, and in the 
other, only the drilled application 
was tagged. 

The results in Figure 1 indicate 
that the early season effect was 
greater with the band than with the 
drilled placement and that the late 
season effect was greater with the 
drilled than with the band place- 
ment. 

It appears, therefore, that if pro- 
duction of maximum yield response 
to phosphate required the absorp- 
tion of fertilizer phosphate early in 
the season, the band application 
would be more effective than a 
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drilled or broadcast application. 
On the other hand, if production of 
maximum yield response required 
the absorption of fertilizer phos- 
phate throughout the season, as in 
soils low in available phosphate, 
fertilizer phosphate should be pres- 
ent both in the band and mixed 
throughout the soil. 


Relative Value 


The relative value of applying a 
given amount of superphosphate in 
a single band and of dividing it 
equally between two bands, one on 
each side of the seed, was tested 
with corn in Iowa and Wisconsin. 
Table 1 shows that the percentage 
of the plant phosphorus derived 
from the fertilizer was greater with 
two bands than with one. 

Table 2 shows that the corn 
yield with two bands was lower 
than with one band in Iowa, and 
higher in Wisconsin. Of all the data 
in these two tables, however, only 
the difference in percentage of the 
plant phosphorus derived from the 
fertilizer in the Wisconsin experi- 
ments were statistically significant. 

It appears from these results that 
if the experiments had been of 
sufficient accuracy to measure small 
differences in corn yields, the two- 
band application would have been 
found superior to the single-band 
application. 

Corn seed usually is planted 
about two inches deep. Most 
planter attachments for applying 
fertilizer to corn in the corn belt 
place the fertilizer above the level 
of the seed. At times, the fertilizer 


is essentially at the surface of the 
soil. 

Table 3 shows the average re- 
sults of experiments in Iowa, where 
a single band of superphosphate 
was placed at different depths. 
The percentage of the plant phos- 
phorus derived from the fertilizer 
was greater with the band at the 
two-inch depth than it was at the 
one-half-inch or five-inch depths. 
The yields followed the same gen- 
eral trend as the fertilizer phos- 
phorus in the plant, but the yield 
differences were not statistically 
significant. 


Average Results 


Table 4 shows the average re- 
sults of similar experiments in Wis- 
consin. The results here were about 
the same as those in Iowa. 

The superiority of the two-inch 
over the one-half-inch placement 
depth found in the Iowa experi- 
ments was not unexpected because 
of the limited movement of phos- 
phate and the frequent dryness of 
the surface layer of soil. The 
superiority of the two-inch over the 
five-inch placement depth can per- 
haps be accounted for on the basis 
that the first roots sent out by the 
corn plant move approximately 
horizontally in the soil. 

Table 5 shows the results of three 
experiments in Iowa on placement 
of phosphate for oats. From the 
standpoint of both absorption of 
fertilizer phosphorus and yield, 
both experiments on the acid soils 
showed that drilling the phosphate 
with the seed was a little better 
than broadcasting the phosphate 
and drilling the seed. 


The yield differences were not 
significant, however. On the cal- 
careous soil, the placement differ- 
ential caused no significant differ- 
ence in either plant phosphorus de- 
rived from the fertilizer or yield. 
These results confirm previous lowa 
experiments showing that concen- 
tration of soluble phosphate in a 
small volume of soil: by banding or 
granulation is important in neutral 
and acid soils but that wide dis- 
persion of the phosphate may be 
desirable in calcareous soils. 

The average hay yields obtained 
with different phosphates as a top- 
dressing for established meadows 
in three experiments in lowa are 
shown in Table 6 (data on per- 
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centage of the plant phosphorus 
derived from the fertilizer are not 
yet available). In these experi- 
ments, the yield was the same with 
<40-mesh calcium metaphosphate 
as with concentrated superphos- 
phate, but the yield with <10-mesh 
calcium metaphosphate was lower. 

Figure 2 shows the results of an 
experiment in Ohio comparing 
superphosphate and calcium meta- 
phosphate as sources of phosphorus 
for corn. The percentage of the 
plant phosphorus derived from the 
fertilizer was much greater with 
superphosphate than with calcium 
metaphosphate early in the season, 
but the difference became smaller 
with time. 


Equal Proportions 


At the last harvest for radio- 
active phosphorus measurements, 
the fertilizers had supplied equal 
proportions of plant phosphorus. 
The yield from both sources was 
the same, and so the amount of 
fertilizer phosphorus absorbed was 
the same with both fertilizers. 

Similar results have been ob- 
tained in experiments in Wisconsin. 

The fact that by the end of the 
season the same proportion and 
amount of plant phosphorus came 
from calcium metaphosphate and 
superphosphate means that during 
the latter part of the season the 
corn was taking up phosphorus 
faster from calcium metaphosphate 
than from superphosphate. 

Apparently the calcium meta- 
phosphate did not decrease in avail- 
ability as rapidly as did the super- 
phosphate. Indeed, an experiment 
conducted this year in Colorado 
indicates that at least for a time 
the availability of phosphorus in 
calcium metaphosphate may in- 
crease in the soil. It may be specu- 
lated that because of this property, 
calcium metaphosphate may be the 
phosphate fertilizer we have been 
looking for to apply in the fall. 

We may find also that on soils 
low in available phosphorus a com- 
bination of a band application of 
superphosphate and a_ broadcast 
application of calcium metaphos- 
phate will produce a given increase 
in corn yield with less total phos- 
phate than would be required with 
either superphosphate or calcium 
metaphosphate alone regardless of 
the method of application. 

A number of experiments with 
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Table 1. Percentage of phosphorus in corn plants derived from a 
given amount of superphosphate applied in a single band or in a 
double band. 


Per cent of plant P from fertilizer 
Superphosphate Iowa Wisconsin Wisconsin Wisconsin 


placement 1948 1949 1950 1951 
Single band 15 22 19 27 
Double band 18 31 23 31 


Table 2. Yield of corn with a given amount of superphosphate ap- 
plied in a single band or in a double band. 
Corn yield, bushels per acre 
Superphosphate Iowa Wisconsin Wisconsin Wisconsin 


placement 1948 1949 1950 1951 
Single band 62 126 78 91 
Double band 61 131 81 93 


Table 3. Percentage of phosphorus in corn plants derived from 
superphosphates, and yield of corn with superphosphate band at 
different depths in Iowa. 


Depth of Per cent of Yield of 
Superphosphate plant P corn, 
band, inches from fertilizer bu./acre 
No phosphate — 55 
0.5 11 59 
2 15 62 
5 9 61 


Table 4. Percentage of phosphorus in corn plants derived from 
superphosphate, and yield of corn with superphosphate band at 
different depths in Wisconsin. 


Depth of Per cent of Yield of 
Superphosphate plant P corn, 
band, inches from fertilizer bu./acre 
2 30 100 
3,5 28 102 
5 18 98 


Table 5. Percentage of phosphorus in oat plants derived from 
phosphate fertilizer, and yield of oats with phosphate fertilizer ap- 
plied drilled or broadcast in Iowa. 
Per cent of plant 
P from fertilizer 


Yield of oats 
bushels per acre 


Soil Drilled Broadcast Drilled Broadcast 
Average of 2 acid 
soils 37 30 70 67 
One calcareous soil 26 27 42 40 


Table 6. Yield of legume—grass hay with different sources of phos- 
phate applied as a top dressing to establish meadows in Iowa. 
Yield of hay, 


Source of phosphate tons per acre 


Concentrated superphosphate 2.9 
Calcium metaphosphate, < 40 mesh 2.9 
Calcium metaphosphate, < 10 mesh 2.7 
None 2.3 


Table 7. Percentage of phosphorus in alfalfa plants derived from 
different sources of phosphate applied as a top dressing to estab- 
lished alfalfa in Minnesota. 

Per cent of plant P 

from fertilizer 
Source of phosphate 40 Ibs./acre 120 Ibs./acre 

Concentrated superphosphate 15 47 
a-tricalcium phosphate 4 8 

















































Figure 1.—Percentage of Phosphorus in Sugar Beets Derived 
from Superphosphate Applied by Two Methods in Michigan. 
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Figure 2.—Percentage of Phosphorus in Corn Plants 
Derived from Different Sources of Phosphate in Ohio. 
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different phosphates for oats have 
been conducted in Michigan, Wis- 
consin and Iowa. 

Ammonium phosphate seemed 
to be a little better than super- 
phosphate in the experiments. Am- 
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moniated superphosphate and nitric 
phosphates showed up as well 
as superphosphates—sometimes a 
little better, and sometimes a little 
worse. 


Calcium metaphosphate was 





sometimes as good as superphos- 
phate and was sometimes quite a 
little poorer. Dicalcium phosphate 
and a-tricalcium phosphate were 
generally considerably poorer than 
superphosphate, and only occasion- 
ally gave results as good as super- 
phosphate. 





Radioactive DDT Tests 
Resistance of Mosquitoes 

Experiments performed on mos- 
quitoes by C. M. Gjullin and A. W. 
Lindquist, Bureau of Entomology 
and Plant Quarantine, U. S. De- 
partment of Agriculture, with radi- 
oactive DDT have measured the 
amount of the chemical absorbed 
by mosquitoes and degree to which 
they have become DDT-resistant. 
J. S. Butts, Oregon State College, 
also participated. 

DDT was supplied by USDA’s 
Bureau of Plant Industry, Soils 
and Agricultural Engineering. It 
was made radioactive by substi- 
tuting radioactive carbon in the 
benzene used in the manufacture 
of DDT. 

The scientists, working at the 
Oregon Experiment Station, meas- 
ured the radioactivity of larvae 
and pupae which had absorbed the 
treated insecticide. The tests 
showed that DDT is more effective 
against the larvae than the pupae. 
Eleven times more DDT was 
necessary to kill pupae than to 
kill less resistant larvae. 

Other tests showed that larvae 
are much more resistant to DDT 
when temperature is high. Larvae 
were able to absorb nearly twice 
as much of the chemical at 90 
degrees as at 70 degrees F., and 
the death rate was much lower. 

Previous experiments indicated 
that mosquitoes from areas fre- 
quently treated with DDT have 
developed resistance to the chem- 
ical. 

This was confirmed 
when resistant larvae absorbed 
more than six times as much 
radioactive DDT as did nonre- 
sistant larvae, yet 20 per cent 
fewer resistant larvae died. 

When DDT was used in a 
lighter dosage, resistant larvae ab- 
sorbed twice as much as did nonre- 
sistant ones, with only 11 per cent 
mortality, compared with 100 per 
cent mortality for the nonresistant 
larvae. 
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loading a ship with Sulphur at Galveston 


but where does it all go? 














| an old saying: ‘It takes a chemical to 
make a chemical,’ certainly applies to hydrochloric acid. 


No chemical engineer has to be told how hydrochloric 
acid is made but sometimes with the mind focussed on 
the word “hydrochloric” little thought is given to another 
word “sulphuric.” It is this word that calls attention to 
the fact that to make one net ton of 20° Bé hydrochloric 
acid by the H2SO4 process requires about 950 pounds 
of this acid, basis 100%, which is equivalent to 320 
pounds of Sulphur. About one third of the annual hydro- 
chloric acid production is made by the use of sulphuric. 
The sulphur is not lost because salt cake, a by-product, 
also has commercial value. But any way you figure it, 
the hydrochloric acid industry is an important consumer 
of Sulphur in the form of sulphuric acid. In fact, it takes 
several days’ production from all the Sulphur mines to 
take care of the annual production of this one com- 
modity alone. 
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When one considers all the other chemicals that require 
sulphuric acid or other Sulphur compounds for.their manu- 
facture, it is not difficult to appreciate how faithfully 
the Sulphur Industry is serving industry today in spite of 
the great demands made upon it. 


Texas Gulf Sulphur Co. 
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75 East 45th Street, New York 17, N. Y. 


Mines: Newgulf and Moss Bluff, Texas 





ge 
OMPANY 


d poTASH Cc 
Mexico 


Carlsbad, New 


DUVAL sutpHuR on 


tand Refinery at 


Modern New Plan 
nications to: 


Address all commu 
SHCRAFT- KINSON 
jbutors 


Exclusive Distr 
EORG! a 


ATL ANTA, G 
Cable Address ASHCRAFT 


co. 


"NORFOLK | VA. @ ( 
CHARLESTON, S.C. © TAMPA, saps asco gt 
FLA. COL ae 
UMBUS, OHIO 


Farm CHEMICALS 




















New York 
August 11, 1952 


Sulfate of Ammonia 


With the recent settlement of the 
steel strike, most plants were in 
production again but there still is 
a threat of a coal strike and if this 
occurs operations will again be re- 
duced. Synthetic producers are 
shipping out as fast as production 
will permit. 


Nitrate of Soda 
Stocks were available at various 
ports for prompt shipment and a 
steady supply is looked for in the 
foreseeable future. 


Ammonium Nitrate 
An excellent and steady demand 
exists for this material and some 
buyers find themselves in need of 
additional material. No. price 
changes were noted. 


Nitrogenous Tankage 
With leading producers sold up 
for the balance of the year, it was 
difficult to find any material avail- 
able. Some imported material was 
offered at prices slightly higher 
than the domestic market. 


Organics 

Organic fertilizer materials were 
firmer in price because of the re- 
newed interest from the feed trade 
in many of the materials. Due to 
drought conditions in various states, 
a large demand is expected for 
feed of all kinds. Tankage sold at 
$7 ($8.51 per unit N), and blood 
at the same price, f.o.b. Eastern 
points with the Western market 
even higher. Cottonseed meal was 
very firm. O.P.S. raised the ceiling 
price on linseed meal $6 per ton 
and the new price for 32 per cent 
protein linseed meal is $78. per 
ton f.o.b. Minneapolis. Soybean 
meal was scarce for nearby ship- 
ment and was selling at the ceiling 
price for future shipment. 


Fish Meal 
Because of a strike among domes- 
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FERTILIZER MATERIALS MARKET 


tic menhaden fishing fleets, opera- 
tions were hampered seriously at 
certain points and the catch was 
restricted. Fish meal was selling 
at the ceiling price of $2.26 per 
unit of protein, f.o.b. shipping 
points. Various arrivals of imported 
material helped to augment the 
domestic supply. 


Bone Meal 


A steady demand was noted for 
this material at prices ranging from 
$70. to $75. per ton according to 
quality. No raw bone meal was 
available. 


Hoof Meal 


With the new import regulations 
expected to go into effect shortly, 
a decreased supply of imported 
material will be available. Do- 
mestic buyers will have to depend 
more on domestic supplies. 


Superphosphate 

With the shortage of this ma- 
terial apparently over, stocks were 
said to be increasing at several pro- 
duction points as producers found 
it increasingly difficult to get buy- 
ers to take material during the 
summer months. 


Potash 


A more normal situation has 
developed in this material and 
domestic producers are shipping 
against current contracts with one 
additional domestic producer ex- 
pected to start shipping soon. 
Various lots of imported material 
have arrived recently, including 
one lot of sulfate of potash. 


Cocoa Shells 


Soon demand was noted for this 
material but supplies were rather 
short because of the decreased pro- 
duction. 


Philadelphia 
August 11, 1952 


Normally the materials market 
is not very active. at this time of 








the year. While settlement of the 
steel strike tends to ease the 
general nitrogen supply position, 
it is expected that during the pres- 
ent fertilizer year there still will 
not be sufficient nitrogen to meet 
all demands. Superphosphate is in 
much better supply, and potash 
production now is sufficiently am- 
ple to fill all contracts and allow 
also for some storage accumula- 
tion. The European market is 
offering liberal quantities of solid 
nitrogen, superphosphate and _ pot- 
ash. Prices, however, are not too 
interesting at present. 


Sulfate of Ammonia.—With set- 
tlement of the steel strike, deliver- 
ies are beginning to move and 
should be in normal volume in an- 
other week or two. It is suggested 
in some quarters that a price ad- 
vance may be expected. 


Ammonium Nitrate.— This is still 
in very short supply. 


Nitrate of Soda—-Demand is 
much easier and stocks are quite 
sufficient to meet all requirements. 


Blood, Tankage, Bone.—-Blood 
and tankage have gained strength, 
with good demand, and _ present 
market is $6.75 to $7.75 per unit 
ammonia ($8.20 to $9.42 per unit 
N), depending on location. Bone 
meal shows some improvement in 
the demand but price remains at 
$75 per ton for steamed, and $70 
for raw grade. Hoof meal is with- 
out interest. 


Castor Pomace.—This continues 
to be in limited supply and is 
quoted nominally at $37.25 per 
ton at producing works. 


Fish—Demand is limited and 
menhaden meal is quoted at ceiling 
price. Considerable imported meal 
is in the market. 


Phosphate Rock.—Situation is re- 
ported normal for this time of the 
year, with shipments moving regu- 
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larly against contracts, and no un- 
usual demand. 


Superphosphate. — Demand has 
subsided and spot material is now 
much easier. The improved acid 
situation has removed cause for 
concern as to supply for coming 
season. Tonnage in Europe is said 
to be considerable. 


Potash. — Shipments continue 
against contracts. Demand is 
normal for this time of the year 
but is expected to show seasonal 
increase shortly. The future supply 
undoubtedly will be ample to meet 
all requirements, because of in- 
creased production in this country 
and plans for increased production 
in Europe. 


— 


Charleston 
August 11, 1952 
Except for the shortage of sul- 


fate of ammonia caused by the 
steel strikes, supplies of other fer- 


tilizer ingredients currently are in 
comfortable position. 


Organics. — Fertilizer manufac- 
turers continue to show fair inter- 
est in organics, primarily for fall 
and spring shipment. Domestic 
nitrogenous tankage is priced at 
$4.60 to $5 per unit of ammonia 
($5.59 to $6.08 per unit N), f.o.b. 
production points, bulk, with all 
producers heavily sold. Imported 
nitrogenous offerings are spotty, 
with prices varying from $6 to 
$6.10 ($7.29 to $7.42 per unit N) 
in bags, c.i.f. Atlantic ports for fall 
shipment. 


Castor Pomace—-Domestic sup- 
plies are available in limited quan- 
tity for shipment through Decem- 
ber at $37.25 per ton in burlap bags 
or $2.00 per ton less if shipment is 
in paper bags, f.o.b. Northeastern 
production points. Analysis is 
guaranteed minimum 6.75 per cent 
ammonia. Occasionally imported 
material arrives at prices around 
$45.00 per ton, ex-vessel, Atlantic 
ports. 
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Dried Blood—The market has 
advanced somewhat in the Chicago 
area. Unground blood is indicated 
at around $7.25 per unit of am- 
monia in bulk ($8.82 per unit N). 
New York market is around $6.25 
to $6.50 per unit ($7.59 to $7.90 
per unit N). 


Potash.—Production of domestic 
muriate of potash is heavily sold 
and price for 50 per cent and 60 
per cent grade is 42 cents per unit 
K.O, bulk, f.o.b. Carlsbad, New 
Mexico. Domestic sulfate of 
potash continues at 7414 cents per 
unit, K,O, bulk, f.o.b. Carlsbad. 
Imported muriate of potash 58/62 
per cent grade is offered at prices 
at the ports equivalent to domestic 
costs and in some instances, one to 
two cents below the domestic cost. 


Ground Cotton Bur Ash.—This 
source of potash, primarily in the 
form of carbonate of potash, con- 
tinues available for prompt and 
spread shipment. Current produc- 
tions from best sources test around 
40 per cent to 42 per cent KO and 
delivers, in most cases, about the 
same price as domestic sulfate of 
potash, 


Phosphate Rock. — Movement 
from domestic sources continues 
at a satisfactory basis and prices 
remain firm and unchanged. 


Superphosphate. —- This article, 
both in 20 per cent and triple 
grade, continues in strong market 
position with demand in excess of 
supply, particularly triple super- 
phosphate. Production continues 
at high levels limited only by the 
amount of sulfur available. 


Sulfate of Ammonia.—The steel 
strike has reduced the production 
of coke-oven material considerably 
and this curtailment will be felt 
during the new fertilizer season, 
though no changes in price have 
been announced and demand is 
strong. 


Nitrate of Soda.—Imported ma- 
terial is readily available and de- 
mand is seasonal. Domestic pro- 
duction also is adequate. 


Calcium Ammonium Nitrate.— 
Supplies of this form of imported 
ammonium nitrate are expected 
to be available at the usual ports 
of entry for the new season. 
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New Pennsalt Emulsion Facilities 





View of new Pennsalt facilities. 


New facilities for emulsion con- 
centrate formulations have been 
added to the Pennsylvania Salt 
Manufacturing company’s plant at 
Montgomery, Ala. 

The new facilities are producing 


benzene hexachloride, DDT, Toxa- 
phene and BHC-DDT combina- 
tions. Included are blending and 
mixing tanks and apparatus and 
weighing and conveying equip- 
ment. Four solvent storage tanks 
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Finished emulsion concentrates being loaded. 


with a capacity of 60,000 gallons 
have been installed. Warehousing 
space has been increased 35 per 
cent and additional truck loading 
facilities have been included. 





ACS Set for Convention 
In Atlantic City Sept. 14 

Atlantic City, N. J. will play 
host to the American Chemical 
Society’s 122nd national meeting 
to be held Sept. 14-19. 

The Division of Agriculture and 
Food Chemistry will conduct sev- 
eral symposia, including one on the 
formation and action of weed 
killers under the chairmanship of 
Prof. Alden Springer Crafts, De- 
partment of Botany, University of 
California. 

“The Potentials of Fertilizer Use 
for More Efficient Crop Produc- 
tion’ will be the theme of a sym- 
posium conducted by the Division 
of Fertilizer and Soil Chemistry. 
A technical session on some of the 
properties of amino acids, proteins 
and peptides will be sponsored by 
the Division of Biological Chem- 
istry. 

Registration will begin during 
the afternoon of Sept. 14, and 
sessions will begin the next morn- 
ing. Hotel Traymore will serve as 
general headquarters. Divisional 
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meetings will be held in Conven- 
tion Hall, Haddon Hall, and Hotel 
Chalfonte. 

An exhibit of books on chem- 
istry, excursions to chemical plants 
in the vicinity and .a special pro- 
gram for women chemists and 
wives of the chemists are planned. 


NPA Announces Changes 

Shifts in the National Produc- 
tion Authority’s list of scarce 
materials were announced this 
month. Removals include copper- 
8-hydroxyquinoleate and _ nicotinic 
acid. Additions affecting the farm 
chemicals industry are cryolite, 
benzene, DDT, 2, 4-D, pine oil and 
sodium chlorate. 


Cyanamid Appoints Gleissner 

Dr. Bruce D. Gleissner has been 
appointed manager of the insecti- 
cide division of American Cyana- 
mid company. 

Dr. Gleissner started his career 
at Pennsylvania State College 
where he was assistant professor of 
entomology. 


Endothal Is Marketed 
For Use As Defoliant 


Claimed by the manufacturer to 
be the first complex organic chemi- 
cal compound successfully used for 
defoliation, Endothal S-4069 is 
being marketed this season in 
limited quantities by Pennsylvania 
Salt Manufacturing company. 

The agricultural applications of 
endothal (dicodium 3, 6 endoxo- 
hexahydrophthalate) were discov- 
ered early in 1948 by Sharples 
Chemicals, Inc., a subsidiary of 
Pennsalt. Since that time endothal 
has been extensively field tested 
and although this program is con- 
tinuing through the present season, 
it has developed far enough so defi- 
nite commercial uses have proved 
practical. 

Tests on pre-emergence and post- 
emergence treatment on the basis 
of individual plant tolerance have 
shown favorable results on weeds 
not normally controlled by other 
chemicals and difficult to control by 
cultivation. 
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Hough Wins Putman Award 





Industrial News 





Raymond P. Wiggers, advertising manager for Frank G. Hough Co., accepts 
Putman award plaque at National Industrial Advertising Assoc. convention. 


Raymond P. Wiggers, adver- 
tising manager of Frank G. Hough 
Co., received the Putman Award 
of $1000 at the recent convention 
of National Industrial Advertisers 
Association. A $750 award was 
made to Ray B. Thomas, account 
executive of Hough’s agency, Erwin 
Rk. Abramson. 

Established by Col. Russell L. 
Putman, president of Chicago’s 
Putman Publishing Co., in 1948, 
the awards are presented ‘‘for the 
best use of industrial advertising 


and the best documentation 

of such use . in making more 
effective the selling of products or 
services to industry.’’ Advertising 
results shown in winning entries 
must be proved to the satisfaction 
of top industrial executives. Only 
top management men are selected 
as judges for the contest. 

Hough and its agency also won 
first prize in 1950. 

They are the first in history to 
win the award twice. 





Stauffer Obtains Rights 
For New Super Process 
Stauffer Chemical Co. has ob- 
tained exclusive American rights 
to a new process for production of 
ammoniated superphosphate, ac- 
cording to a recent announcement. 
The process, developed and pat- 
ented by Rumianca, Societa Per 
Azioni, Turin, Italy, produces a 
pelleted material containing nitro- 
gen and phosphorus in amounts 
which can be varied over a wide 
range, depending on demand. 
About the same proportion of 
phosphate is water soluble in the 
material made by this process as in 
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single superphosphate. The ma 
terial may be bagged or shipped 
without the aging period usual in 
superphosphate manufacture. This 
reduces the cost of the plant by 
eliminating the need for storage 
facilities for curing single super. 

The capacity of existing plants 
may be enlarged by the use of this 
process without the need for ad- 
ditional storage. The raw materials 
are the same as in the standard 
processes — phosphate rock, sul- 
furic acid and ammonia. 

Stauffer will make the process 
available to other producers under 
sub-licensing agreements. 








9-1 Bin-Vue 
Level Indicator 


Positive, foolproof signals al- 
ways are available with the new 
Bin-Vue materials level indicator. 
It’s designed with a minimum of 
parts. Bin-Vue has no diaphragms 
to go out of order. It gives a 
positive, foolproof signal wherever 
installed. Simple mechanical re- 
action to any dry bulk materials 
in bins assures you true signals and 
trouble-free operation. 

It is powered by 1/200 hp. 110 
volt, 60 cycle motor, but can be 
supplied in any voltage. Beside 
the standard model, Bin-Vue is 
also available in stainless steel, 
monel or a totally enclosed model. 
It provides an effective method for 
starting and stopping other equip- 
in automatic control systems. For 
further information fill out a Read- 
er Service card, using number 9-1. 


Dow Chemical Announces 
Three Personnel Changes 


Three changes in the research 
staff have been announced by 
Dow Chemical Co. 

L. C. Chamberlain, manager of 
research for the plastics depart- 
ment since 1945 has been named 
assistant to the director of re- 
search. Chamberlain, a graduate of 
Tulane University, joined Dow in 
1928, becoming assistant director 
of the laboratory in 1941. He was 
placed in charge of plastics in 1945. 

Raymond F. Boyer will replace 
Chamberlain as head of plastics 
and high polymer research. He 
received his master’s degree in 
physics from Case Institute of 
Technology in 1935 and _ began 
work in Dow’s physical. research 
laboratory where he specialized in 
the physical chemistry of plastics. 

Dr. William C. Bauman. suc- 
ceeds Boyer as director of the 
physical research laboratory. He 
likewise entered Dow’s physical 
research laboratory immediately 
after taking his Ph.D. in physical 
chemistry from Yale University in 
1938, and became assistant direc- 
tor of the laboratory 16 years later. 
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LESS PAG 


DEPENDABLE SIFT-PROOF PAPER BAGS 
SPECIALLY ADAPTED FOR SHELF-UNIT 
PACKAGING OF CHEMICAL PRODUCTS 


BAG TYPES FOR MANY NEEDS 


Heavy - duty construction; 
wox-treated or asphalted 
paper when desirable 
Paper combinations to 
protect against moisture, 
odor, grease, vapor, etc: 
Excellent printing charac- 
teristics 

Cut so paste can’t ooze 
Protective ‘‘shingle’’ con- 
struction; mo open area 
through which contents 
con sift 


CHEM -PAK 


STANDARD 


Made with the original 
and justly famous Union 
sift-proof feature. 


Thermoplastic applied to 
inside top portion of bag 
Closure can be made on 
standard heat-sealing 
equipment 

Paper combinations to 
suit the individual pro- 
tective qualities desired 
Excellent printing surface 
for shelf display packages 
Bottom has famous Union 
sift-proof “‘shingle’’ con- 
struction 


CHEM -PAK 
UNISEAL 


Standard Cuem- Pak 
with a thermoplastic ap- 
plication to effect a heat 
sealed closure. 





Can be closed on standard 
heat-sealing equipment 
Heat-sealing top guoran- 
tees a sift-proof closure 
Unithene, chemically inert 
lining for packing Class 
**B’’ poisons, corrosive and 
hygroscopic chemicals 
Bottom squares out flot 
for easier packaging, bet- 
ter shelf display 

Bottom both heat sealed 
and adhesive reinforced 


CHEM -PAK 

UNITHENE* 
Special Duplex paper 
combination. Inner ply 
— Unithene.* 


*UnitHENE— Union high-test kraft 
with control-coated polyethylene. 














SIFT-PROOF PAPER BAGS FORCHEMICAL PRODUCTS 


UNION BAG & PAPER CORPORATION 


NEW YORK: WOOLWORTH BUILDING ° CHICAGO: DAILY NEWS BUILDING 


CHEM-PAK BAGS FOR FERTILIZERS—INSECTICIDES, FUNGICIDES, DUSTING POWDERS— PLANT 
FOODS—WALL SIZE— PASTE FLOUR— PATCHING PLASTER— PREPARED CEMENT— PLASTER OF 
PARIS PHARMACEUTICAL CHEMICALS—DYES AND PIGMENTS—SANITARY CHEMICALS— POWDER 
SHAMPOOS—CHLORINE COMPOUNDS AND ALKALIDES—CAULKING, SEALING, WHITING AND FILL- 
4NG COMPOUNDS—AND OTHER DRY CHEMICALS WITH COMPARABLE PACKAGING REQUIREMENTS 
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J 
NEW! Mail this coupon for practical CHEMICAL 
. 








ERSATILE CHEM-PAK bags are cer- 


tified sift-proof. They meet requirements of 


the Interstate Commerce Commission — are 
safe even for Class “B” poisons. You'll find 
them an excellent solution for most packag- 
ing problems. where dry chemicals are put 
up in units. of-twenty-five lbs, or less.. 


CueEM-Paks:are made in a wide range 
of paper combinations and closures, suit- 
able for almost any dry chemical sold in 
small retail units. Their protective qual- 
ities compare favorably with more expen- 
sive containers. They are easy to handle, 
inexpensive to: pack and ship, colorfully 
suited to-retail display. 


Measure your present package against 
Cuem-Paxk. You can make a quick, accu- 
rate appraisal with Union’s new Chemical 
Package Evaluator. This handy guide is 
yours for the asking. The coupon brings it. 








© PACKAGE EVALUATOR. No charge or obligation. 


Union Bag & Paper Corporation 
Woolworth Building, New York 7 


Please send me the new Chemical Package Evaluator. 


























Name Title 

Company. 

Address 

City. Zone State H 
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MONARCH SPRAYS 





This is our Fig. 645 Nozzle. Used 
for Scrubbing Acid Phosphate Gases. 
Made for “‘full” or “‘hollow”’ cone in 
brass and “‘Everdur.” We also make 
“‘Non-Clog” Nozzles in Brass and 
Steel, and 


S toneware Chamber Sprays 
now used by nearly all chamber 
spray sulphuric acid plants. 


CATALOG 6-C 










MONARCH MFG. WORKS, INC. 


2501 East Ontario Street, Philadelphia, Pa. 










~ HAYWARD BUCKETS 


Use this Hayward Class ‘‘K"’ Clam Shell for se- 
i vere superphosphate digging and handling. 4% 


= THE HAYWARD CO., 202 Fulton St., New York 












GASCOYNE & CO., INC. 


Established 1887 


CHEMISTS and ASSAYERS 


Public Weighers and Samplers 


27 South Gay Street - BALTIMORE, MD. 











SHUEY & COMPANY, Inc. 


Specialty: Analysis of Fertilizer Materials and Phosphate Rock. 
Official Chemists for Florida Hard Rock Phosphate Export As- 
sociation. Official Weigher and Sampler for the National Cotton- 
seed Products Association at Savannah; also Official Chemists 
for National Cottonseed Products Association. 


115 E. BAYSTREET, SAVANNAH, GA. 








FIGURE YOUR FORMULAS 
Quickly and Accurately with 


THE ADAMS POCKET FORMULA RULE 
Price $1.25 Postpaid 
WARE BROS. COMPANY 
317 N. Broad St. Philadelphia 7, Pa. 




















WILEY & COMPANY, Inc. 


Analytical and Consulting 
Chemists 


BALTIMORE 2, MD. 








THE BRADLEY HERCULES MILLS 
AND GRIFFIN MILLS 








For Fine or Semi-Fine Grinding of 


PHOSPHATE ROCKS and LIMESTONE 








Capacities 1 to 50 Tons Per Hour 


Catalogs Mailed on Request 


{BRADLEY PULVERIZER COMPANY 


Allentown, Penna. 








Dictionary of Fertilizer 
Materials & Terms 


A reference booklet for all who are interested 
in the manufacture and use of chemical ferti- 
lizers. It’s ‘‘priceless’’ to agricultural chemists 
and fertilizer salesmen. 


Price $1.00 postpaid 


f h . | 317 N. Broad Street 
arm Cnemicdls philadelphia 7, Pa. 











SOUTHERN STATES PHOSPHATE and FERTILIZER COMPANY 
SAVANNAH, GEORGIA 


Manufacturers of 


SULPHURIC ACID, SUPERPHOSPHATE, COMPLETE FERTILIZERS 


and ALL TYPES OF BASE GOODS 
EXPORT ORDERS SOLICITED 











FERTILIZER MACHINERY and ACIDULATING EQUIPMENT | 


BATCH MIXERS — PULVERIZERS — CAGE MILLS — SCREENS — SCALES 
ELEVATORS, AND ALL OTHER EQUIPMENT FOR COMPLETE PLANTS 


ATLANTA UTILITY WORKS 


EAST POINT, GA. 
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Sulfur Group Recommends 
Extension for Inventory 

Raising the National Production 
Authority’s 25 calendar day in- 
ventory limitation on sulfur sup- 
plies to 60 calendar days recently 
was recommended by the Native 
Sulfur Industry Advisory com- 
mittee. 

Sulfur inventories are limited to 
a 25 day supply at currently sched- 
uled rates of operation under an 
amendment to the Commerce De- 
partment agency’s Sulfur Order, 
M-69, issued Nov. 9, 1951. 


25 Day Limit 
The 25 day limitation, however, 
permits barge or vessel shipments 


which may amount to as much as | 


a three or four month supply pro- 
viding no additional deliveries are 
received as long as inventories ex- 
ceed requirements by 25 calendar 
days. 

Producers’ sulfur stocks, which 
continued downward to the end of 
March of this year have since 
increased, says NPA. Beginning 
in April, sulfur consumption fell 
below the amounts authorized un- 
der the 90 per cent of 1950 usage 
limitations of Order M-69. For 
the first six months of 1952, differ- 
ence between authorized consump- 
tion and actual consumption was 
estimated at 123,000 long tons of 
elemental sulfur. NPA ascribed 
part of this shortfall to the effects 
of the steel strike. 


Higher Level 

In addition, production of Frasch- 
mined and_ recovered elemental 
sulfur thus far this year is at a 
slightly higher level than for the 
corresponding period of 1951. 

According to a Bureau of Mines 
representative, elemental sulfur in 
the hands of producers on June 30 
increased 93,000 long tons from the 
Jan. 1, 1952 total of 2,906,000 
long tons. 

NPA stated that sulfur supply 
and requirements have become 
much more nearly in balance in 
recent months and estimated that 
inventories in the hands of con- 
sumers amount to about a 34 day 
supply. 
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Loucks, McKenzie Promoted 


Charles P. Loucks and John D. 
McKenzie recently received pro- 
motions from International Min- 
erals and Chemical corporation’s 
Industrial Minerals division. 


Loucks, formerly field engineer 
to the foundry industry and assist- 
ant to the general manager of 
Eastern Clay 


Products depart- 











ment, is a graduate of Massachu- 
setts Institute of Technology in 
industrial engineering. 

McKenzie was a technical econ- 
omist and assistant to the vice- 
president of the Research division. 
He joined International in 1950. 
He isa Purdue University graduate 
in chemical engineering and Uni- 
versity of Pennsylvania as an 


M. B. A. 








MINERALS MIXED TO YOUR 
OWN SPECIFICATIONS 


_ MINERALS ARE ESSENTIAL TO OPTIMUM CROP PRODUCTION 


One of the country’s foremost producers of Agricultural 
Chemicals and Soluble Mineral Salts 





® 





X 


COPPER SULPHATE 
ZINC SULPHATE 
MANGANESE SULPHATE 
MAGNESIUM SULPHATE 
BORON 


FERRIC IRON SULPHATE 


> 











Producers Of ES-MIN-EL—Essential Mineral Elements 


And Special Mineral Mixtures For Fertilizer Manufacturers 


For further information phone, wire or write 


TENNESSEE 





TENNESSEE CORPORATION 


Atlante, Georgia 





CORPORATION 


teckland, Ohie 














LaMOTTE SOIL 
TESTING APPARATUS 


The result of 30 years of extensive cooperative research with 
agronomists and expert soil technologists. 


The methods used are based on fundamentally sound chemical 
reactions adapted to the study of soils, and have proved invalu- 
able aids in diagnosing deficiencies in plant food constituents. 
Methods for the following tests are available in single units or in 
combination sets: 


Ammonia Nitrogen Iron 

Nitrate Nitrogen pH (acidity and alkalinity) 
Nitrite Nitrogen Manganese 

Available Potash Magnesium 

Available Phosphorus Aluminum 

Chlorides Replaceable Calcium 
Sulfates 


Tests for Organic Matter in Soils, and Nutrient Solutions, 
(hydroculture) furnished only as separate units. 

(Illustrated) The LaMotte Combination Soil Test- 
ing Outfit. 


Tests for: 
pH 
Phosphorus 
Potassium 
Nitrates 
Also used for 
Plant Tissue 
Tests 





Writ pane ae Isaac T. Rhea, Pres. Dept. Z 
ature 
iia Box 1098 Box 690 Box 204 
LaMOTTE CHEMICAL PRODUCTS COMPANY art Reet ea 
Dept. FC Towson, Baltimore 4, Md. 
ALEX. M. MclVER Established 1915 H. H. McIVER 


ALEX. M. M 


SPECIALIZING 


Burlap Bags 


Peoples Office Building 











BROKERS 


Representatives: Morgan Bros. Bag Company, 
Paper Bags 


GROUND COTTON BUR ASH, 38/42% K:O POTASH 


Phones: L. D. 921-922 





YOU GET 
DOUBLE 


PROTECTION 


When You Buy 


Mente Seal Pak 


THE LAMINATED BAG 





MENTE 
’) 






Seat Pak 


THE LAMINATED BAG 









Stronger than burlap alone, tougher than 
paper alone. This double-thickness bag with 
asphalt (or other adhesive) lamination be- 
tween the burlap (or cotton) on the outside 
and the paper on the inside is the perfect 
answer to your packaging problems when 
contamination, weather conditions, grease, 
acids or water are likely to disturb the clean, 
dry, freshness of your product. 


Write, wire or phone for latest quotations 


MENTE & CO., INC. 








cIVER & SON 


® Sulphuric Acid 

® Nitrogenous Materials 

® Blood and Fertilizer Tankage 

® Phosphate Rock 

® Castor Pomace 

® Potash 

® High Testing Dolomitic Lime 

® “Riceland” Ground Rice Hulls 

© Ammoniated Base and Superphosphate 


Cotton Bags 


Charleston, S. C. 
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Mexican Sugar Producers 
To Start Soil Experiments 
Soil and fertilizer experiments 
are being made by the experimen- 
tal field offices of the National 
Union of Sugar Producers in an 
attempt to work out a program for 
technical maintenance of soil in 
each of the cane producing areas 
of Mexico. 
A soil laboratory has been es- 
tablished where physical and chem- 
ical properties of the respective 


Industrial News 


soils are to be charted. Data, 
gathered with recommendations of 
laboratory workers, will be made 
available to sugar mills. 

Studies have already begin in 
areas bordering the sugar mills of 
El Potrero, Veracruz and Aten- 
cingo, Puebla as well as Xicoten- 
catl, Tamaulipas. Soil characteris- 
tics have been broken down in 
field offices and sections of land 
have been set aside to show how 
soil improvement is reflected in 





increased commercial production. 
Tests with fertilizers are also being 
noted so that cane crop develop- 
ment can be increased on a scien- 
tific basis. 

The program will be extended 


throughout Mexican cane areas. 
This is the first time a serious at- 
tempt has been made to provide 
soil improvement data and results 
of fertilizer experiments on a large 
scale. Current experiments are 
limited to cane crops. 





¥ 


Extra Nitr 


ogen means 


Extra Grazing! 


NITROGEN is the plant food 


element that makes grass grow! 
That’s why it pays to make sure that 
pasture improvement plans include 
plenty of nitrogen. 


When abundant nitrogen is used 
in a balanced fertilizer program, 
pastures produce a vigorous growth 
of good green grazing which supplies 
low-cost, nutritious, high-protein 
forage that can be harvested by 
livestock. 


Well-fertilized pastures increase 
livestock profits with bigger yields 
of better quality grazing and more 
grazing days. Dairy cows produce 
more milk. Beef animals fatten 
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quickly. Less barn feeding is re- 
quired. Labor and feed costs are 
greatly reduced. 


Here is a recommended pasture 
fertilization program, whether you 
are seeding new pastures—or im- 
proving established pastures: 


@ inthe late summer or early fall, use 
a heavy application of high-nitro- 
gen complete fertilizer. 


8 Follow this with nitrogen top-dress- 
ing in the late fall and again very 
early in the spring. Top-dress with 
100 to 200 pounds per acre of AR- 
CADIAN*, the American Nitrate of 
Soda, or A-N-L* Nitrogen Fertilizer. 


Watch this program make grazing 
crops get up and grow! Remember, 
it pays to use plenty of nitrogen on 
pastures. Extra nitrogen means extra 
grazing! 








lu. 


ALLIED 


*Reg. U. S. Pat. Off. 


hi Ct Vwision 


MICAL & DYE CORPORATION 


New York 6, N.Y. © Richmond 19, Va. © Hopewell, Va. © Columbia 1,S.C. © Atlanta 3,Ga. © South Point, Ohio © San Francisco 3, Cal. 
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THE AMERICAN POLYMER CORPORATION 


Announces 


COMMERCIAL PRODUCTION OF 


ACRYLIC 
SOIL CONDITIONERS 


AVAILABLE IN CARLOAD QUANTITIES AS 





Offered to Manufacturers & Jobbers of 
Agricultural and Garden Supplies 


SAMPLES AVAILABLE ON REQUEST 


A * AMERICAN 
POLYMER CORPORATION 


General Offices: 101 FOSTER STREET, PEABODY, MASSACHUSETTS 
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- - « Grasshopper 
(Continued from page 37) 


ment as soon as the insects are 
just starting to move into the 
fields and slight feeding damage is 
apparent. 


Marginal Treatment 


All of the marginal areas in- 
fested by the young hoppers should 
be treated. An inspection should 
be made before treatment to de- 
termine the infested area and the 
spray should be applied so as to 
include all these areas. Young 
hoppers are very small, so a close 
inspection of the ground should be 
made to check for infestation. 

In every case, the bulletin ad- 
vises, it is beneficial to check 
throughout the fields to make cer- 
tain that all pests are destroyed. 
Many later problems will be elim- 
inated if proper marginal treat- 
ment is carried out at the right 
time. 

Immediate application of the 
proper insecticide is important for 
control of the grasshopper, espe- 
cially in the case of migratory 
grasshoppers. Although these are 
not expected to occur in Montana 
this year, such flights are not un- 
common and may occur despite 
predictions to the contrary. The 
flights usually occur in the wheat 
areas when the crop is maturing 
and the insects in these flights can 
clip a high percentage of heads in 
a short time. For control in this 
situation, the Montana entomolo- 
gist recommends two ounces of 
aldrin per acre. 


Aldrin for Dry Foliage 


In cases of dry foliage, so com- 
mon during the period of drought 
suffered this season, only aldrin 
should be used at the two-ounce 
per acre rate. Application should 
be made when the grasshoppers 
are up on the plants and exposed 
so as to insure direct contact of 
the spray on the pests. 

In most cases it should not be 
necessary to apply control meas- 
ures against grasshoppers this time 
of year to protect newly seeded 
winter wheat, because control 
should have been attained earlier, 
but the two-ounce per acre appli- 
cation of aldrin is recommended if 
necessary. @ 
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(Continued from page 41) 


increased the available P in the 
soil (last column, Table 3), and 
with the exception of the no- 
fertilizer plots, all soil phosphorus 
tests from the other treatments are 
in the range which is classified by 
New York agronomists as ‘very 
high,”’ (Table 4). After five years 
of the high rate of application, 
available phosphorus in the soil 
was up to seventy-five pounds per 
acre, (Figure 2). 

The accumulation of available 
phosphorus which was found in 
this and other experiments im- 
mediately leads one to ask: 

(1) how widespread is phosphate 
accumulation? and 

(2) on the basis of accumulation, 
can we narrow our fertilizer ratios 
accordingly ? 

Soils used in the Geneva exper- 
iment are classified as Honeoye and 
Ovid silt loams. Honeoye is 
moderately well-drained while Ovid 
is imperfectly drained. Both are 
formed from alkaline glacial drift 
composed of limestones, sand- 
stones, shales and _ crystallines. 
Soils of similar type are common 
throughout the principal canning 
crop areas of western New York, 
which roughly includes all of the 
state lying south of Lake Ontario 
with the exception of the southern 
tier of counties along the Pennsy]- 
vania border. 

Soils of similar physical proper- 
ties are common in large areas of 
the northeast, and when adequately 
limed will approximate those used 
in this experiment in chemical 
characteristics. Thus, it seems 
that similar results would be ex- 
pected on other heavily fertilized 
soils in the northeast. 


Phosphorus Accumulation 


The soil testing laboratory at 
Cornell has interesting data on the 
extent of soils testing high and very 
high in available phosphorus. In 
1950, for example, 31 per cent of 
all soil samples received from 
typical New York vegetable farms 
(excluding peat and muck samples 
and potato soils from Long Island) 
exceeded 20 pounds available P 
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. . » Phosphorus Accumulation 


per acre, while an additional 21 
per cent fell in the range of 10 to 20 
pounds per acre. More than half 
of the soils tested were in the range 
where little or no response to 
phosphorus fertilizers can be ex- 
pected. 

From typical dairy farms, on the 
other hand, only six per cent of the 
samples exceeded 20 pounds per 
acre, while seven per cent were in 
the range of 10 to 20 pounds per 
acre. Of the vegetable soils 48 per 
cent contained less than 10 pounds 
per acre, while 87 per cent of the 
dairy farm samples were below 10 
pounds. 


Narrower Ratios 


It is apparent that the present 
trend in New York and other 
states toward narrower N-P20;-K20 
ratios is justified. Thirty years ago 


New York growers used _ large 
quantities of ‘‘acid phosphate’’, 
or 0-18-0. Gradually, small 


amounts of nitrogen and potash 
were added to give such analyses 
as 4-16-4, 4-12-4, 3-12-6, and 
4-12-8. 

In view of the phosphorus accu- 
mulation, it now appears that on 
the heavier soils the 1-4-1 and 
1-3-1 ratios may, and should, be 
replaced by 1-2-1 (8-16-8) and 
1-1-1 (10-10-10) ratios; while on 
the lighter or sandier soils, the 
1-4-2 and 1-3-2 may be replaced 
by the 1-2-2 (8-16-16) ratio. In 
all cases, equivalent amounts of 
nitrogen should be applied so that 
only the phosphorus application 
is reduced when using the narrower 
ratio analyses. 

At present, therefore, the only 
ratios recommended in New York 
for vegetable canning crops to be 
grown on adequately limed and 
previously heavily fertilized min- 
eral soils are the 1-1-1, the 1-2-1 
and the 1-2-2, and it seems quite 
possible that similar recommenda- 
tions would apply to many acres 
of soils in the east and northeast. 

Because of the very serious 
shortage of sulfur and superphos- 
phate, any narrowing of mixed 
fertilizer ratios at this time will 
help spread out the limited supplies 
of superphosphate. 








NFA Will Inform 
Banks About Loans 


National Fertilizer Association 
has begun a program to furnish the 
nation’s banks with information re- 
garding farm production loans in- 
volving fertilizers. 

Russell Coleman, NFA _ presi- 
dent, pointed out that additional 
working capital will be needed by 
farmers to meet the U. S. Depart- 
ment of Agriculture’s crop goals. 
On the basis of present production 
costs, farmers by 1955 will need 
about $700 million more working 
capital for fertilizers alone than 
they used in 1950. NFA'’s aim is 
to make private banks aware of 
this prospective increase so that 
they can prepare to obtain or in- 
crease their share of this agricul- 
tural business. 

Dr. Coleman reports enthusiasm 
among bankers thus far approached. 
They want to know what fertilizer 
usage means in terms of dollars 
and cents. NFA is distributing 
this information collected by staff 
members from state colleges of 
agriculture. 


CHEMICO PLANTS 


are profitable 








investments 





Chemico’s services cover every detail in 
design and construction of sulphuric acid 

lants, acid concentrators, complete fertil- 
izer plants and P-A Venturi Scrubbers for 
fluorine fume elimination. 


Chemico’s performance guarantees are 
backed up by 35 years of experience. Con- 
sultation involves no obligation. 


CHEMICAL CONSTRUCTION 
CORPORATION 


488 Madison Ave. New York 22,N. Y. 
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TRIPLE 
SUPERPHOSPHATE 


46 to 48% Available Phosphoric Acid 





20% SUPERPHOSPHATE 


Sales Agents: Bradley & Baker 
155 East 44th St. New York, N. Y. 


€ 
U. S. Phosphoric Products 
Division 


TENNESSEE CORPORATION 


Tampa, Florida 
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29 Factories To SERVE YoU 
* 
ARMOUR FERTILIZER WORKS 


GENERAL OFFICE: 
P.O. BOX 1685, ATLANTA 1, GEORGIA 











KANSAS CITY ye E. ST. LOUIS ye 








STEDMAN 


Fertilizer Plant 





EQUIPMENT 


Dependable for More Than 50 Years 





All Steel Self-Contained 
Fertilizer Mixing and Bagging Units 


Pan Mixers — 
Wet Mixing 


Batch Mixers — 

Dry Batching 
Tailings Pulverizers — 

Swing Hammer and Cage Type Type 


Dust Weigh 
Hoppers 
Founded 1834 


Acid Weigh 
Scales 


Vibrating 
Screens 








STEDMAN FOUNDRY & MACHINE COMPANY, INC. 


Subsidiary of United Engineering and Foundry Company 


General Office & Works: AURORA, INDIANA 








PRESQUE ISLE yr 
WINONA Ye 
NEW YORK ¥& 
CHICAGO HEIGHTS ¥& SANDUSKY 
BALTIMORE ¥& 
CINCINNATI yr 
JEFFERSONVILLE yr NORFOLK ¥%& 


GREENSBORO Ye wi mincTON 
* 


NASHVILLE 


SIGLO 4& COLUMBIA %& 










ATLANTA 
BIRMINGHAM 4 ke AUGUSTA 

eatin’ COLUMBUS 

MONTGOMERY & = ALBANY OUR 
JACKSONVILLE f/ : 

ailie 
NEW :-* . | een 
HOUSTON *& : Plant fon d 


Also sales offices in Havana, ss.rens 
Cuba and San Juan, Puerto Rico. 
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Potash Deliveries Break 
Record in North America 


Potash deliveries in North Amer- 
ica reached a_ record total of 
1,755,140 tons K.O during the 
fiscal year ended May 31, accord- 
ing to the American Potash Insti- 
tute. This represents a seven per 
cent increase over 1950-51. De- 
liveries by the six leading American 
Potash producers were well over 
any previous year and those of 
imported potash were higher than 
last year. Deliveries were made in 
44 states, the District of Columbia, 
Puerto Rico, Cuba, Hawaii, Can- 
ada and other countries. 


U. S. Deliveries 

Deliveries for agricultural pur- 
poses in the continental United 
States amounted to 1,547,323 tons 
K,O, a nine per cent increase over 
last year. Canada received 61,508 
tons K,O, an increase of one per 
cent; Cuba, 17,616 tons, a 42 per 
cent increase; Puerto Rico, 23,491 
tons, a decrease of 22 per cent; 
Hawaii, 14,173 tons, an increase of 
three per cent; and other countries, 
10,083 tons, a 19 per cent decrease 
compared to last vear. 

Illinois was the leading state 
for deliveries, followed by Ohio, 
Georgia, Virginia and _ Indiana. 
Deliveries do not necessarily cor- 
respond to consumption in a given 
state. 


Muriate Main Grade 

Comprising 77 per cent of the 
total agricultural potash delivered, 
60 per cent muriate of potash con- 
tinued to be the principal grade. 
Sulfate of potash and sulfate of 
potash magnesia made up seven 
per cent of deliveries; 50 per cent 
muriate of potash 15 per cent; 
while manure salts dropped to less 
than one per cent, reflecting the 
trend toward the use of more con- 
centrated materials. 

Deliveries of potash for chem- 
ical uses amounted to 80,947 tons 
K,O, a decrease of eight per cent 
under 1950-51. The 60 per cent 
muriate grade made up 95 per cent 
of chemical deliveries, and sulfate 
of potash five per cent. 
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Industrial News 


New Officer 


H. C. Davis 


Officers named at the Industrial 
Bag & Cover Association’s annual 
meeting included H. C. Davis, 
manager of Bemis Bro. Bag Com- 
pany’s Paper Specialty Plant, St. 
Louis, president; S. G. Yount, 
president of Southland Paper & 
Converting Co., Los Angeles, vice- 
president; and P. O. De’tsch, New 
York City, secretary, treasurer and 
administrative officer. 


Japan Plans to Export 
46,000 Tons of Sulfur 

Sulfur-hungry superphosphate 
manufacturers will have achance at 
buying 46,000 tons of sulfur to be 
exported from Japan the latter 
half of 1952. 

For the first half of 1952, the 
Japanese government had agreed 
to export 11,000 tons of sulfur 
under IMC allocation, but exports 
exceeded this figure. The amoun} 
in excess of 11,000 tons will be 
included in export allocations for 
the second half of the year. 

Progress in increased production 
and decline in consumption by 
synthetic textile manufacturers 
were factors, according to official 
sources, which caused marked in- 
crease in the export allocation. 
They said Japan’s monthly pro- 
duction rate is 15,000 tons, but 
total production for the financial 
year ending March 31, 1953, will 
reach 220,000 tons. 














Dieldrin Approved for 
Outdoor Insect Control 


Dieldrin has been approved by 
the U. S. Department of Agricul- 
ture for outdoor control of adult 
houseflies, mesquitoes and certain 
other insect pests, according to 
F. W. Hatch, manager of Julius 
Hyman and Co. division, Shell 
Chemical Corp. One application 
lasts several weeks in areas ex- 
posed to the weather and for 
several months in protected areas. 

Hatch, in announcing USDA’s 
acceptance of the dieldrin label, 
explained new techniques for house- 
fly control in New York and ad- 
joining states. One is the “‘strip 
method”’ used in dairy barns and 
other farm buildings where chem- 
ical controls of this nature could 
not heretofore be used. 

In this method, strips of fine 
mesh screen are immersed in a 
dieldrin solution, removed and 
dried overnight. The strips then 
are fastened at spacings on sur- 
faces which have been found at- 
tractive to flies, such as door en- 
trances and ceilings. Because flies 
tend to grasp a screen surface, they 
literally embrace the poison, giving 
it the best possible chance to work. 
A marked reduction in fly popu- 
lation may be noted within 24 
hours, and treated strips are effec- 
tive for several weeks, according 
to the company. At the end of this 
time they can be removed and re- 
treated, if necessary. 


California Gets Fund 


A gift of $2,500 for a combina- 
tion student loan fund-scholarship 
fund has been made to the Kellogg- 
Voorhis campus of California State 
Polytechnic College. 

The money was presented by 
Pest Control Operators of Cali- 
fornia in memory of the late Chet 
Pencille, pioneer in the pest con- 
trol industry. Presenting the funds 
was Wayne K. Davis of Berkeley, 
president of PCO. 

California Polytechnic was 
chosen as the recipient of the fund 
because of the pest control program 
the college offers within its services 
and inspection major. 
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are the farm fam- 
ilies throughout the nation 
who buy your products. 
Many of their production 
needs are closely related 


to yours. 


Their success in meeting 
this year’s greatly in- 
creased food and fiber 
goals depends to a large 
extent upon your ability 
to manufacture and dis- 
tribute essential supplies 
of fertilizers and pesti- 
cides. 
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Farm organization lead- : 
ers, along with their ex- 
perienced Washington ) 
staffs, are constantly pre- | 
senting factual data on 
farm operations to key } 
Congressional and Gov- ) 
ernment officials. 


Mounting defense pro- 
duction problems clearly 
show the need for close 
liaison between leaders in 


both groups. 


It is apparent that you 
will both make a greater 
contribution toward a 
stronger America with a 
full breadbasket by... 
working together as 
partners. 


BAILEY & LERCH 


Agricultural Consultants 
Editorial Services 
740 Jackson Place, N. W. 
Washington 6, D. C. 
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9-2 Stauffer 
Chemieat Catalog 


Data on Stauffer Chemical Co. 
products and numerous tables on 
specific gravity, viscosity, specific 
heat, solubility and other proper- 
ties are included in Stauffer’s re- 
vised 112-page general catalog. 
Covering basic chemicals for in- 
dustry and agriculture, the illus- 
trated catalog will give valuable 
assistance to farm chemicals users. 
For further information on Stauffer 
products, fill out a Reader Service 
card, using number 9-2. 


Nitrogen Advisory Group 
Makes Recommendations 


Maximum favorable considera- 
tion should be given to applications 
for rapid tax amortization of the 
nitraphosphate portion of inte- 
grated ammonia-nitrophosphate fa- 
cilities, according to a recent recom- 
mendation by the nitrogen industry 
advisory committee to the National 
Production Authority. 

The committee opposed rapid 
amortization for ammonia produc- 
ing facilities which might be con- 
structed in connection with such 
integrated nitraphosphate plants if 
ammonia facilities to be built ex- 
ceed the authorized expansion goal. 

When asked by NPA whether the 
present 2,930,000 tons nitrogen ex- 
pansion goal set for 1955 is suffici- 
ent to meet requirements in all 
areas, individual committee mem- 
bers painted the following picture: 


No Shortage 


1. No nitrogen shortage will 
exist east of the Rocky Mountains 
in 1955. 

2. Demand for nitrogenous ferti- 
lizer on the west coast will be 
200,000 tons annually by 1955, 
with available supplies at 238,000 
tons: 188,000 tons local capacity, 
and 50,000 tons imported from 
Canada. Agricultural requirements 
data indicate a potential shortage 
of 35,000 tons in this area. 

3. On the Gulf Coast, a near 
term shortage of direct application 
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liquid ammonia is to be expected 
because demand for this type of 
nitrogen fertilizer material is in- 
creasing and is expected to expand 
beyond previous estimates. 


4. However, when new facilities 
come into production ample am- 
monia will be available throughout 
the Gulf Coast and_ southeast 
areas. 


Sees Overproduction 


Potential overproduction of ap- 
proximately 200,000 tons of nitro- 
gen nationally by 1955 was the 
estimate of one committee member. 
He urged the industry to cooperate 
with the Department of Commerce 
and land grant colleges in promot- 
ing expanded use of nitrogenous 
fertilizer and developing potential 
markets for nitrogen among the 
nation’s farmers. 


Imperial Cuts Production 


Imperial Chemical Industries has 
announced a 25 per cent cut in 
sulfate of ammonia production at 
its Billingham-on-Lees plant, one 
of the biggest synthetic fertilizer 
and heavy chemical plants in the 
United Kingdom. Seasonal falling 
off and foreign competition were 
reasons given. 

The company said estimated 
sales of new organic products such 
as acetone are not being achieved 
because of the trade slump in the 
plastics and paint industries. Thus 
far laborers have been transferred 
to other I.C.I. plants. The com- 
pany’s manager said production 
cuts are not panic measures, but 
‘a prudent balancing of production 
with expected sales.” 


Japanese Seek Aid 

Financial assistance is being 
asked for Japanese superphosphate 
producers by the Ministry of Inter- 
national Trade and Industry. The 
Bank of Japan is contemplating a 
$10 million loan to help the in- 
dustry. 

Stockpiles of 225,000 tons are the 
result of overproduction as the re- 
sult of MITI’s generous estimates 
of demand. 
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USDA Changes Regulations 
For Pesticide Distribution 


Two proposals for changes in 
U. S. Department of Agriculture 
regulations governing distribution 
of pesticides have been made by 
the government agency. _ Inter- 
ested persons have until Sept. 15 
to submit comments. 

USDA supervision of the meth- 
ods and quantities of pesticides 
used in testing experimental prod- 
ucts and requirement of an in- 
gredient statement on the label of 
each new poison are proposed. 

USDA would also like to renew 
registrations at the end of five 
years. The Insecticide, Fungicide 
and Rodenticide Act requires can- 
cellation of registrations after five 
vears. Many registrations will 
expire shortly after December, 
since the act became effective in 
December 1947. 

This proposal permits a regis- 
trant to apply for a five-year re- 
newal of his registration when the 
original one expires. USDA says 
it will notify each registrant of the 
expiration date of his listing. 


Lodge Retires 

Fred S. Lodge, National Ferti- 
lizer Association secretary and treas- 
urer and former acting president, 
retired recently after 18 vears 
with NFA. 

He joined Armour & Co. upon 
graduation from University of IIl- 
inois in 1908. He rose from 
chemist to assistant director of 
manufacturing. 


Hihn Joins Executive 
Staff of John Powell 


M. Morrison Hihn, chemical 
engineer, has joined the executive 
staff of John Powell & Co., Inc. 

Hihn, a native of Baltimore, 
Md., is a graduate of Johns Hop- 
kins University. Formerly with 
American Can Co., Hihn was in- 
volved as research engineer in 
projects dealing with special in- 
secticide-packaging problems. 

His assignments at Powell have 
not as yet been announced. 
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Industrial News 
To Speak at Safety Meeting 


J. L. Rosenstein 


The National Safety Council's 
Fertilizer Safety Section has com- 
pleted plans for its 1952 program 
at the National Safety Congress 
in Chicago, Oct. 20-24. 

Speakers on Oct. 22 will include 
J. L. Rosenstein, Head of Dept. of 
Psychology, University of Miami, 
“Why Safety”; “Multiple Shot 
Blasting in Fertilizer Storage’ by 
Mark Withey, Trojan Powder Co. 
explosive expert and G. G. Blair, 
Ebasco Services, Inc. fire preven- 
tion engineer. Withey will demon- 
strate multiple shot blasting and 
will discuss the topic during the 
afternoon session. Blair will speak 
on ‘Fire Prevention in Fertilizer 
Plants through Maintenance.”’ 

Other talks to be given Oct. 23 
include ‘1953 Goals for Fertilizer 
Section,” John E. Smith, Spencer 
Chemical Co. safety director; 
‘‘Housekeeping in Fertilizer 
Plants,” E. O. Burroughs Jr., 
Manager, Insurance Dept., F. S. 
Royster Guano Co.; ‘Gas and 
Dust Control,’’ Herbert Walworth, 
Lumberman Mutual Casualty Co. 
and ‘“‘How to Conduct a Safety 
Meeting,” T. J. Clarke, Grange 
League Federation Personnel Man- 
ager. 

Clarke has spent 16 years with 











T. J. Clarke 


G. L. F. in various capacities, inter- 
rupted by military service in World 
War II. 

A graduate of Pace College and 
Cornell University in business ad- 
ministration and engineering, Clark 
also studied cooperative manage- 
ment at University of Massachu- 
setts. 

In his present capacity, he serves 
on a consulting basis for the com- 
pany’s safety problems. 

Dr. Rosenstein, a graduate of 
Lafayette College and the Univer- 
sity of Pennsylvania, received his 
Ph.D. from Indiana University in 
the field of clinical and applied 
psychology. He has served on the 
faculties of Indiana University and 
Butler University and the staff at 
the H. H. Young Foundation for 
Research in Clinical Psychology. 
He is now an industrial psycholo- 
gist and professor in the Depart- 
ment of Management, Loyola Uni- 
versity, Chicago. 

McGraw-Hill has published two 
of his books, ‘‘ Psychology of Hu- 
man Relations for Executives’ and 
“Scientific Selection of Salesmen.”’ 
He has written a series entitled 
“Human Side of Safety” for the 
National Safety Council, as well 
as aiding in the production of 
safety films for the Council. 
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- « - Continuous Mixer 


(Continued from page 32) 


stopped operation. Therefore the 
mixer of Figure 1, which has four 
acid inlets welded into the cone 
sides 334 inches above the dis- 
charge extension, was built. 

To aid further in spreading the 
acid over the surface of the cone 
the size of the openings in the 
acid inlets was reduced so that 
the acid emerged from the inlets 
at a velocity of 11.9 feet a second. 

Satisfactory continuous opera- 
tion of the mixer for 55-minute 
periods was obtained but longer 
tests could not be made because 
of limited storage space for acid 
and dust. Analyses of normal 
superphosphates made with this 
mixer are given in Table I. The 
first three samples in the table 
were taken from batches of product 
allowed to solidify in the den, and 
the second three from batches 
which solidified on the belt and 
were disintegrated and cured for 
14 days at 135° F. in the wooden 
bins. 

Citrate-insoluble P.O; contents 
of the pile-cured superphosphates 
are approximately equivalent to 
those calculated from the nomo- 
graphs of Shoeld et al. (3) for the 
same mixtures after being cured 
for 30 days. It is apparent that 
the mixing of the acid and rock 
phosphate was thorough. 

It is believed these results dem- 
onstrate the feasibility of using a 
funnel-type continuous mixer in 
the manufacture of normal super- 
phosphate. 

Tests Needed 

Data obtained in this work indi- 
cate, in general, the proportions of 
a commercial-scale mixer for this 
purpose; the design factors that 
would determine exactly the size 
and the shape of a mixer for a 
specific commercial production rate 
have not been defined. Tests with 
large mixers are needed. The 
Tennessee Valley Authority does 
not plan to make such tests be- 
cause it does not have a plant for 
manufacturing normal superphos- 
phate. The mixer is so simple in 
design that large-scale tests should 
not be costly. 

A funnel mixer should cost con- 


SEPTEMBER, 1952 





siderably less initially and be less 
expensive to maintain than me- 
chanical continuous mixers now be- 
ing used. Use of a funnel mixer as 
a replacement for a batch mixer 
would involve installation of equip- 
ment for feeding acid and rock 
phosphate at controlled rates, but 
operative labor should be reduced 
and product quality and uniformity 
might be improved. 
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Davison Building Triple 
Super Plant in Florida 

Construction by Davison Chemi- 
cal corporation of a triple super- 
phosphate plant has begun at 
Ridgewood, Fla. The plant, which 
will be completed in October, 1953, 
marks Davison’s entry into the 
triple superphosphate field. 

Operation of the Ridgewood unit 
will add 250 to the payroll of ap- 
proximately 500 now maintained 
by Davison’s Phosphate Rock divi- 
sion, under Dr. Allan T. Cole, man- 
ager. The plant is part of a 
$25,400,000 expansion program. 
Another major project is a plant 
for production of petroleum crack- 
ing catalyst at Lake Charles, La. 

Rising costs of fertilizer produc- 
tion were cited by company officials 
as the reason for entry into this 
field. 

The factory will produce sulfuric 
acid. The Dorr Process for triple 
superphosphate production will be 
used. Dorr Co., Stamford, Conn., 
is architect for the plant. 


Deere Buys Land 

Deere & Co. has purchased a 
total of 500 acres of land in 
Pryor, Okla. A recent purchase of 
180 acres adjacent to the original 
320 acre tract was made, according 
to company officials, to handle 
operations of the proposed plant. 


Selden Promoted 


J. M. Selden has been appointed 
manager of the Eastern Division of 
Shell Chemical Corp., according to 
Jan Oostermeyer, company pres- 
ident. 

A native of Pittsburgh, Pa., 





J. M. Selden 


Selden served as vice-president 
and director of R. W. Greeff & Co., 
agents until 1946 for the sale of 
Shell products east of the Rockies, 
then as sales manager of the firm’s 
Eastern Division. 


New Cotton Defoliant 


Production of chlorate cotton de- 
foliant in extensive new facilities at 
its New Orleans Works in Marrero, 
La., has been started by General 
Chemical Division, Allied Chem- 
ical & Dye Corp. 

Distributors in the cotton belt 
already have stocked quantities 
large enough for growers to obtain 
the benefits of defoliation on early 
cotton. 

The chlorate cotton defoliant is 
a highly soluble spray powder, 
containing 40 per cent chlorate, 
which has been especially formu- 
lated for application either by air- 
plane or by ground sprayers, ac- 
cording to the company. It is 
available in 100-pound drums. 

Because it is effective under 
either dry or wet conditions, the 
defoliant has special advantage for 
the cotton area. It is effective 
even in very dry areas because the 
spray itself provides the moisture 
needed for effective defoliation. 
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Sulfuric Acid Production 
May Fall Below Estimate 

The sulfur shortage probably will 
cause the sulfuric acid industry to 
fall behind estimated 1955 demands 
of 19.5 million tons. 

The industry advisory committee 
expressed this view at a recent 
meeting with the National Produc- 
tion Authority. The committee re- 
ports, however, that the outlook is 
better now than in January. Order 
M-94, said the committee, now 
should be revoked. The order re- 
stricts non-defense users of the acid 
to 90 per cent of amounts used in 
1950. 


Aries Opens Regional 
Office in San Antonio 

R. S. Aries & Associates, chem- 
ical engineers and economists, have 
announced establishment of a re- 
gional office in San Antonio to sat- 
isfy increased demands for services 
in the Southwest. The office will 
coordinate Aries consulting work 
in the area. 

Appointed head of the Texas 
office was Alden H. Waitt, com- 
pany vice-president. General Waitt 
is a graduate of Massachusetts 
Institute of Technology and re- 
tired head of the Chemical War- 
fare Service. He has served Aries 
since February, 1950, as Washing- 
ton representative. 


British Start Agency 

With the end of government con- 
trol of fertilizers in Britain comes 
Phosphate Rock agency, a com- 
pany with a membership composed 
of all British users of phosphate 
rock for agricultural purposes. 
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Stewart’s Disease Spreads 

Studies of Stewart's disease or 
bacterial wilt of corn in Illinois 
this year indicate that it will occur 
much farther north and be much 
more destructive in Illinois than 
it was in 1951. 

Stewart’s disease produces two 
principal types of damage: an 
early season wilt and death of 
plants, especially in sweet corn, 
and late season leaf blight, which 
may be severe enough to cause 
death of plants on both sweet and 
field corn. The wilt and leaf blight 
phases of the disease are expected 
to appear on susceptible varieties 
of corn in Illinois in 1952. 

Extreme northern areas will have 
little or no trouble. Northern 
sectors will experience light to 
moderate late season blight. Dam- 
age in central areas will be light to 
moderate early in the season, and 
moderate to severe in the late 
season. Severe damage can be 
expected in the southern section 
both from early season wilt and 
late season leaf blight. 


Control of Mosaic 

Mosaic, a tobacco disease, can 
be reduced considerably by fall 
plowing cr by crop rotation, ac- 
cording to Dr. Paul J. Anderson, 
head of the Windsor Tobacco 
Laboratory, Connecticut Agricul- 
tural Experiment Station. 

Causing the disease is a virus 
that lives from one crop to that of 
the next year in crop residues left 
in or on the soil. When these 
residues decay thoroughly, the 
virus is destroyed. 








Mexico Will Exploit 
Its Mining Facilities 

The Mexican Government has 
been urged to amplify exploitation 
of its mining resources, according 
to a study made by the Union of 
Miners, Metallurgists and Allied 
Trades. The report states that 
until now attention has been given 
only to development of gold and 
silver mines, while other metals of 
equal importance have been com- 
pletely neglected. 

Apart from metals, the report 
urges that special attention be 
given to intense mining of nitrates, 
to advance Mexico’s fertilizer in- 
dustry. 

Government aid is advocated as 
a measure to step up production of 
industrial metals and minerals with 
urgent, immediate attention being 
given to the needs of agriculture. 
The report will receive study by 
government authorities although 
it is doubtful action will be taken 
until the new administration takes 
office next year. 


Tax Tag Sales Show Rise 

Reports from 10 southern and 
midwestern states giving fertilizer 
tax tag sales and reports of ferti- 
lizer shipments recorded an aggre- 
gate 259,000 short ton increase— 
from 656,000 tons in May, 1951 to 
915,000 tons in May, 1952, accord- 
ing to National Fertilizer As- 
sociation. 

Tag sales and shipment reports 
in 13 states for the first four 
months of 1952 show a five per 
cent increase over the correspond- 
ing period a year ago—from 5.8 
million tons in 1951 to 6.1 million 
tons for 1952. 
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Industrial News 


New forage pest... 











United States Pest Survey 


tate pest surveys for the period 

from mid-July to early August 
were highlighted by a California 
letter reporting discovery of a new 
forage crop insect. The new pest, 
a casebearer, is related to the 
cigard and pistol casebearers which 
cause some damage to apples and 
pears in eastern areas. 

A native of Europe, the insect 
is found on clover fields in New 
Zealand and was discovered in 
clover fields of the Sacramento 
valley late in July. Surveys have 
shown the area of infestation to 
extend from Wheatland, Yuba 
county, to Galt, Sacramento coun- 
ty, and to Willows, Glenn county. 

Possible damage which may re- 
sult from infestations of the pest 
has not yet been determined al- 
though damage apparently is con- 
fined to the seed crop. 

One grower in the area treated 
infected plots with TEPP methoxy- 
chlor, parathion, and DDT. Counts 
showed a significant number of 
larvae only in the parathion treated 
block. 


CEREAL AND 
FORAGE INSECTS 

Activity of the European Corn 
Borer is reported on the increase 
in Mass. and Md., with entomolo- 
gists in Mass. expecting a heavy 
infestation. Weather has caused a 
reduction in numbers in Ill. and 
Kan. 

In lowa the first brood popula- 
tion was low in most areas but later 
reports indicate a relatively heavy 
infestation in the northern three 
tiers of counties. Minn. expects the 
largest second generation develop- 
ment since 1949. 

The corn rootworm and south- 
ern corn rootworm have caused 
considerable damage in Kan. De- 
struction by these pests has been 
extremely heavy in comparison 
with other corn insects. 

Many areas term the corn ear- 
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worm infestation higher than usual. 
In Mass. injury is slightly more 
severe than last year; Ill. expects 
infestations to get progressively 
worse; Okla. sorghums are affected 
and the Utah population is serious. 

Lygus bug populations have 
been building up in alfalfa and 
clover fields of southern Idaho. 
Many seed fields in that state have 
been treated. Utah and Colo. re- 
port damage to alfalfa seed fields 
in some areas; the pests are heavy 
on Wyom. alfalfa and on legumes 
in Tenn. Moderate _ infections 
exist on corn, cotton and tobacco 
in local Tenn. areas. 

Alfalfa, red and ladino clover 
and birdsfoot trefoil fields in New 


York have been severely injured 
by the potato leafhopper. West- 
ern Ohio also has a very heavy in- 
festation in alfalfa fields. 


VEGETABLE INSECTS 

Several states have noted the 
increased activity of spidermites 
on vegetable crops. Included are 
potatoes, sugar beets and pepper- 
mint in the Prosser area of Wash., 
lima beans (two-spotted mite) in 
Cal., Va. tomatoes and soybeans. 

Cabbage worms have been 
quite heavy in a number of areas. 
Severe injury to cabbage by the 
imported cabbageworm has been 
noted in both Del. and Neb. 
Cabbage loopers are light to mod- 
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erate on kale in eastern Va. but 
have badly damaged Ohio in one 
location. 


The black bean aphid is termed 
the most threatening pest of limas 
in Del. and its population is build- 
ing up. At least one large field of 
limas in Cal. has been severely in- 
fested by the insect. 


Various leafhoppers are abun- 
dant in many areas. Information 
received to date shows them to be 
present in ‘‘cloud’’ numbers on 
lettuce in much soil of Wayne 
county N. Y. and destructive on 
virtually all crops in Niagara 
county; abundant on beans and 
lettuce in Mass.; damaging beans 
in Ohio; very abundant on celery 
(six-spotted leafhopper) in Salt 
Lake county, Utah fields; and 
heavy on black eyed peas (potato 
leafhopper) near Georgetown, Del. 


FRUIT INSECTS 

Spider mites seem to be the 
current outstanding fruit pest 
throughout the country. European 
red mites are building up in Conn.; 
mite control continues a major 
problem in N. J. peach and apple 
orchards; leaf bronzing caused by 
the European red and two-spotted 
mites has been noted in a number 
of Ind. orchards; and Mo. terms 
mites a problem throughout the 
state. 

Two states, Ohio and Utah re- 
port that the mites have not been 
as damag ng as usual. 


COTTON INSECTS 
An unexpected spread of the 
cotton leafworm has been found 
in N. M. with new infestations oc- 
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curring in widely separated areas. 
Control measures for the pest may 
be required in Tex. fields. 


The bollworm situation is both 
good and bad in various sections. 
A slight decrease in damage has 
been noted in Tenn. and Ark. 
terms conditions good. 

However, increased activity has 
been noted in N. C., La., Okla., 
N. M. and Ariz. Ariz. says the 
bollworm is at present the most 
threatening pest. 


Infestations of the boll weevil 
generally are low but some heavy 
spots have been found in Tex., 
Okla., Ga. and other states. A 
slight increase is reported in Okla., 
and a considerable increase in 
north central, north east and 
eastern Tex. with serious damage 
in some areas. 


Infestations have been reported 
in 28 N. C. counties but Tenn. 
terms the situation good and in 
Ark. numbers still are under the 
danger point although a slight rise 
has been noted in most fields. In- 
festations continue to increase in 


- a 


Pink bollworms have _ been 
found in gin trash in two Tex. 
counties. The occurrence is re- 
ported as 30 times heavier than in 
1951. 


Infestations of spider mites 
continue high in southern Ga., 
Miss. and the San Joaquin Valley 
area of Cal. Light infestations are 
reported from western Tenn. 

Lygus bug populations in N. M. 
are large enough to do some dam- 
age in several areas. 








Italian Sulfur Production 
For 52 Seen Increasing 

Italy’s sulfur output this year 
will be 215,000 tons of melted 
from 1,750,000 tons of ore, ac- 
cording to a recent estimate made 
by the Italian Sulfur Board. The 
yield should be equal to that of 
1950, and somewhat above the 
1951 figures (1,612,428 tons of ore 
with a yield of 200,478 tons of 
sulfur). 

Forecasts for output of melted 
sulfur in future years are optimis- 
tic. By 1954 output should reach 
the pre-war level of 400,000 tons. 

This year will show first results 
of the industry’s research and de- 
velopment programs. In addition, 
stability of prices at rather high 
levels and strong demand from 
Europe has induced producers to 
make new efforts to increase mining 
output. Research work, costing 
950 million lire, will be terminated 
within the three year period 
1952-54. 

USDA Amendments Would 
Bar Bone Meal Importation 

Recently recommended USDA 
amendments would prohibit impor- 
tation of raw bone meal for use as 
fertilizer or feed. 

Only bone meal which in the 
normal process of manufacture has 
been heated under a minimum of 
20 pounds of steam pressure for at 
least an hour at a temperature of 
not less than 250° F. could be 
imported. 

Purpose of the new regulations is 
to reduce possibility of introducing 
anthrax into the United States. 
During the first quarter of 1952, 
395 outbreaks of anthrax were re- 
ported in five midwestern states. 
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Classified Index to Advertisers in ‘Farm Chemicals’ 


AGRICULTURAL CONSULTANTS 
Bailey & Lerch, Washington, D. C. 


ALDRIN 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


AMMONIA—Anhydrous and Liquor 
Commercial Solvents Corp., New York City 
Lion Oil Co., El Dorado, Ark. 

Mathieson Chem. Corp., Baltimore, Md. 


Nitrogen Div., Allied Chemical & Dye Corp., N.Y.C. 


Phillips Chemical Co., Bartlesville, Okla. 
Spencer Chemical Co., Kansas City, Mo. 


AMMONIUM NITRATE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Lion Oil Co., El Dorado, Ark. 

Phillips Chemical Co., Bartlesville, Okla. 
Spencer Chemical Co., Kansas City, Mo. 


AMMONIUM PHOSPHATE 
Monsanto Chem. Co., St. Louis, Mo. 


AMMONIUM SULFATE 
See Sulfate of Ammonia 


BAGS—Burlap 
Bemis Bros. Bag Co., St. Louis, Mo. 
Mente & Co., Inc., New Orleans, La. 


Virginia-Carolina Chemical Corp., Richmond, Va. 


BAGS—Cotton 
Bemis Bro. Bag Co., St. Louis, Mo. 
Mente & Co., Inc., New Orleans, La. 


Virginia-Carolina Chemical Corp., Richmond, Va. 


BAGS—Multiwall-Paper 
Bemis Bro. Bag Co., St. Louis, Mo. 
International Paper Co., Bagpak Div., N. Y. C. 
Hammond Bag & Paper Co., Wellsburg, W. Va. 
Hudson Pulp & Paper Corp., N. Y. C. 
Jaite Company, The, Jaite, Ohio 
Kraft Bag Corporation, New York City 
Mente & Co., Inc., New Orleans, La. 
Raymond Bag Co., Middletown, Ohio 
Union Bag & Paper Corp., New York City 
Virginia-Carolina Chemical Corp., Richmond, Va. 


BAGS—Dealers and Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Mcliver & Son, Alex. M., Charleston, S. C. 


BAG CLOSING MACHINES 
Fischbein Co., Dave, Minneapolis, Minn. 
International Paper Co., Bagpak Div., N. Y. C. 


BAG CLOSING—THREAD & TWINE 
Bemis Bros. Bag Co., St. Louis, Mo. 
Mente & Co., Inc., New Orleans, La. 


BAG PRINTING MACHINES 
Schmutz Mfg., Louisville, Ky. 


BAG FILLING MACHINES 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


BHC AND LINDANE 
Ashcraft-Wilkinson Co., Atlanta, Ga.. 
Commercial Solvents Corp., New York City 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


BONE PRODUCTS 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
McIver & Son, Alex M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
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BORAX AND BORIC ACID 
American Potash and Chem. Corp., N. Y. C. 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
Keim, Samuel D., Philadelphia, Pa. 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


BUCKETS—Hoist, Crane, etc. 
Hayward Company, The, New York City 


CALCIUM ARSENATE 
American Agricultural Chemical Co., N. Y. C. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


CARS AND CART 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


Stedman Foundry and Machine Co., Aurora, Ind. 


CASTOR POMACE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Mclver & Son, Alex. M., Charleston, S. C. 


CHEMISTS AND ASSAYERS 
Gascoyne & Co., Baltimore, Md. 
Shuey & Company, Inc., Savannah, Ga. 
Wiley & Company, Baltimore, Md. 


CHLORDANE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


CLAY 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


CONDITIONERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
Keim, Samuel D., Philadelphia, Pa. 
McIver & Son, Alex. M., Charleston, S. C. 
National Lime & Stone Co., Findlay, Ohio 


CONTROL SYSTEMS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


CONVEYORS—Belt 
Sackett & Sons Co., The A. J., Baltimore, Md. 


COPPER SULFATE 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Phelps Dodge Refining Corp., New York City 
Tennessee Corp., Atlanta, Ga. 


COTTONSEED PRODUCTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
McIver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa 
DDT 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
DIELDRIN 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


DILAN 
Commercial Solvents Corp., New York City 


DILUENTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


DITHIOCARBAMATES 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


DRYERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


ELEVATORS—Bucket 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


ENGINEERS—Chemical and Industria} 
Chemical Construction Corp., New York City 
Fairlie, Inc., Andrew M., New York City 
General Industrial Development Corp., N. Y. C. 
Marietta Concrete Corporation, Marietta, Ohio 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
Titlestad Corporation, Nicolay, New York City 


FERTILIZER—Mixed 

American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Davison Chemical Corporation, Baltimore, Md. 
International Min. & Chem. Corp., Chicago, III. 
Southern States Phosphate & Fertilizer Co., 

Savannah, Ga. 
Virginia-Carolina Chemical Corp., Richmond, Va 


FILLERS 
McIver & Son, Alex. M., Charleston, S. C. 


FISH SCRAP AND OIL 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Jackle, Frank R., New York City 
MclIver & Son, Alex. M., Charleston. S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


FULLER’S EARTH 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


FUNGICIDES 
American Agricul:ural Chemical Co., N. Y. C. 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 
Tennessee Corp., Atlanta, Ga. 


HERBICIDES 
Lion Oil Company, El Dorado, Ark. 
Monsanto Chemical Co., St. Louis, Mo. 


HERBICIDES—Oils 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 
Lion Oil Company, El Dorado, Ark. 


HOPPERS & SPOUTS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind.. 


IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Carnegie Chemical Mfg. Co., Los Angeles, Cal. 
Southern States Phosphate & Fertilizer Co., Savan- 
nah, Ga. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


INSECTICIDES 
American Agricultural Chemical Co., N. Y. C. 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Commercial Solvents Corp., New York City 
Milligan Bros., Jefferson, Iowa 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 
Powell & Co., John, New York City 
Virginia-Carolina Chemical Corp., Richmond, Va. 


IRON SULFATE 
Tennessee Corp., Atlanta, Ga. 


LEAD ARSENATE 
American Agricultural Chemical Co., N. Y. C. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 


LIMESTONE 
American Agricultural Chemical Co., N. Y. C. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Mclver & Son, Alex. M., Charleston, S. C. 
National Lime & Stone Co., Findlay, Ohio 


LOADERS—Car and Wagon 
Sackett & Sons Co., The A. J., Baltimore, Md. 
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Monsanto Ups Capacity 


Monsanto Chemical company 
has increased its capacity to pro- 
duce phosphoric acid, ammonium 
phosphates and potassium phos- 
phates for use in formulating liquid 
and water soluble fertilizers. 

The Monsanto products, sources 
of nitrogen, phosphorus and potash 
are liquid 75 per cent phosphoric 
acid and crystalline mono-potas- 
sium phosphate, diammonium 
phosphate and monoammonium 
phosphate. 











For Sale 


For sale, 1 Special Heavy Duty 
Stedman Bagger including super- 
structure electrical equipment, Two 
each Bag Conveyors, Union Special 
Sewing Machines and Stands and 
Exact Weight Scales. Also Chatta- 
nooga Buggies, Toledo Floor Scales, 
1-40 ft. Shuttle Conveyor, 1- 
120 ft. Trough Belt Conveyor. 
For prices contact Lange Brothers, 
Inc., No. 1 Angelica St., St. Louis 7, 
Missouri. 
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Shell Chemical Plans 
Centralization in Denver 


Shell Chemical Corporation will 
centralize its agricultural chemical 
activity in Denver, according to 
Jan Oostermeyer, company pres- 
ident. 

Shell recently purchased the 
Denver firm of Julius Hyman & 
Company, which now is Julius 
Hyman & Company Division. Man- 
ufacturing and research activities 
currently are established at the 
Rocky Mountain Arsenal plant 
nearby. All Shell agricultural 
products except fertilizers will be 
marketed from Denver. 

F. W. Hatch was appointed vice- 
president of Julius Hyman and 
manager of the new division. He 
has long been associated with farm 
chemicals and is identified with 
aldrin and dieldrin, products made 
by Julius Hyman. 

Other appointments to the new 
sales organization include L. F. 
Stayner, formerly of the New 
York sales staff, to sales manager 
of Julius Hyman & Company 
Division. 

P. E. Joyce heads an Export 
Sales and Development Depart- 
ment, located in New York, and 
responsible for the development 
of markets for Shell agricultural 
chemicals abroad. 

W. E. McCauley, formerly of 
Julius Hyman, will serve as Man- 
ager of the Product Development 
Department of the new division, 
with L. G. Smith, of Shell’s New 
York Agricultural Products De- 
partment, as his assistant. The 
Technical Service Department will 
be managed by L. Sykken, for- 
merly with Shell Development 
Company of California, with M. M. 
Rosson, of Shell Chemical’s New 
York offices as assistant manager. 


3-12-6 May Be Dropped 


North Carolina will discontinue 
3-12-6 fertilizer next year, should 
the state Board of Agriculture fol- 
low the recommendation of a recent 
public hearing in Raleigh. That 
would leave only 20 official ferti- 
lizer grades for next year. At one 
time there were 500 grades sold in 
the state. 
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-- - Safety 
(Continued from page 37) 


the story of the old Greek who had 
several sons who went out into the 
world. Each son as well as the 
father was attacked by their ene- 
mies and was unable singly to de- 
fend himself. Finally all of the 
sons returned to their home. The 
father selected a stick for each 
son and told him to break the stick. 
Each son easily broke his stick. 
Then the father took the same 
number of sticks and bound them 
together and gave them to each son 
but none could break the bundle 
of sticks. The father then said, 
‘Singly we are vulnerable but united 
and bound together we are stronger 
than our enemies.’ ”’ 

Now is the time for the fertilizer 
industry to bind together and 
unite to exert a concentrated ef- 
fort, nation-wide, to eliminate the 
causes of industrial accidents and 
fires. The National Safety Council 
which supplies services on a na- 
tional basis now is transmitting 
the fertilizer news letter and will 
also print and transmit data sheets 
and accident statistics when they 
are developed. We urge non- 
members to join the National 
Safety Council and do their part 
in supporting this very worth- 
while movement which will result 
in mutual benefits. Present rec- 
ords, which are excessively high, 
were not developed overnight and 
neither will the corrections of the 
conditions which caused them to be 
accomplished in a similar period. 
We have a big and time consuming 
job ahead of us which must have 
the firm support of top manage- 
ment from all sections of the 
country. @ 


Chase Wins Safety Award 
Chase Bag Company’s Reids- 
ville, N. C. plant recently was 
awarded a safety award after 
completing 386,781 man-hours with- 
out an accident. Officiating at the 
ceremony were R. N. Conners, 
company Vice-President and Gen- 
eral Sales Manager, and Com- 
missioner Forest H. Shuford, U. S. 
Department of Labor. 
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MACHINERY—Acid Making and Handling 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINER Y=-Acidulating 
Chemical Construction Corp., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 


MACHINERY—Ammoniating 
Sackett & Sons Co., The A. J., Baltimore, Md. 


MACHINERY—Grinding and Pulverizing 
Atlanta Utility Works, The, East Point, Ga. 
Bradley Pulverizer Co., Allentown, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINER Y—Material Handling 
Atlanta Utility Works, The, East Point, Ga. 
Hayward Company, The, New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY—Mixing, Screening and Bagging 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY—Power Transmission 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MACHINERY 
Superphosphate Manufacturing 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


MANGANESE SULFATE 
McIver & Son, Alex. M., Charleston, S. C. 
Tennessee Corp., Atlanta, Ga. 


MANURE SALTS 
Potash Co. of America, New York City 


MINOR ELEMENTS 
Andrews Sales, Inc., W. R. E., Philadelphia, Pa. 
Tennessee Corporation, Atlanta, Ga. 


MIXERS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


NITRATE OF SODA 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Nitrogen Div., Allied Chemical & Dye Corp., N.Y.C. 
International Min. & Chem. Corp., Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


NITROGEN SOLUTIONS 
Nitrogen Div., Allied Chemical & Dye Corp., N.Y.C. 
Carnegie Chemical Mfg. Co., Los Angeles, Cal. 
Lion Oil Company, El Dorado, Ark. 
Phillips Chemical Co., Bartlesville, Okla. 
Spencer Chemical Co., Kansas City, Mo. 


NITROGEN MATERIALS—Organic 
American Agriculture Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Min. & Chem. Corp., Chicago, III. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 

NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 
Spraying Systems Co., Bellwood, III. 
PARATHION 

Ashcraft-Wilkinson Co., Atlanta, Ga. 
Gen. Chem. Div., Allied Chem. & Dye, N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 

PENTACHLOROPHENOL 
Monsanto Chemical Co., St. Louis, Mo. 
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PHOSPHATE ROCK 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Min. & Chem. Corp., Chicago, III. 
MclIver & Son, Alex. M., Charleston, S. C. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


PHOSPHORIC ACID 
American Agricultural Chemical Co., N. V. C. 
Gen. Chem. Div., Allied Chem. & Dye., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
PLANT CONSTRUCTION—Fertilizer and Acid 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
General Industrial Development Corp., N. Y. C. 
Monsanto Chemical Co., St. Louis, Mo. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 
Titlestad Corporation Nicolay, New York City 


POTASH—Muriate 
American Potash & Chemical Corp., N. Y. C. 
Ashcraft-Wilkinson Co., (Duval Potash) Atlanta, 
Ga. 
International Min. & Chem. Corp., Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 
Potash Co. of America, New York City 
Southwest Potash Corp., New York City 
United States Potash Co., N. Y. C. 


POTASH—Sulfate 
American Potash & Chemical Corp., N. Y. C. 
International Min. & Chem. Corp., Chicago, III. 
McIver & Son, Alex. M., Charleston, S. C. 
Potash Co. of America, Washington, D. C. 


POTASSIUM PHOSPHATE 
Monsanto Chemical Co., St. Louis, Mo. 


PRINTING PRESSES—Bag 
Schmutz Mfg. Co., Louisville, Ky. 


PYROPHYLLITE 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


REPAIR PARTS AND CASTINGS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


SACKING UNITS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


SCALES—Including Automatic Baggers 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


SCREENS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Machine Co., Aurora, Ind. 


SEPARATORS—Air 
Sackett & Sons Co., The A. J., Baltimore, Md. 


SOIL TESTING APPARATUS 
La Motte Chemical Products Co., Baltimore, Md. 
SOIL CONDITIONERS 
American Polymer Corp., Peabody, Mass. 
SPRAYS 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Spraying Systems Co., Bellwood, III. 


STORAGE BUILDINGS 

Marietta Concrete Corporation, Marietta, Ohio 

SULFATE OF AMMONIA 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Nitrogen Div., Allied Chemical & Dye Corp., N.Y.C. 
Inland Steel Co., Chicago, Il. 
Jackle, Frank R., New York City 
Koppers Co., Inc., Tar Products Div. Pittsburgh, Pa. 
Lion Oil Co., El Dorado, Ark. 
Mclver & Son, Alex. M., Charleston, S. C. 
Phillips Chemical Co., Bartlesville, Okla. 
United States Steel Corp., New York City 
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Woodward & Dickerson, Inc., Philadelphia, Pa. 


SULFATE OF POTASH—MAGNESIA 
International Min. & Chem. Corp., Chicago, III. 


SULFUR 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Gen. Chem. Div., Allied Chem. & Dye, N.Y. C. 
Texas Gulf Sulphur Co., New York City 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


SULFUR—Dusting & Spraying 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
U. S. Phosphoric Products Div., Tennessee Corp., 
Tampa, Fla. 


SULFURIC ACID 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Min. & Chem. Corp., Chicago, III. 
Lion Oil Company, El! Dorado, Ark. 
Monsanto Chemical Co., St. Louis, Mo. 
McIver & Son, Alex. M., Charleston, S. C. 
Southern States Phosphate Fertilizer Co., Savan- 
nah, Ga. 
U. S. Phosphoric Products Division, Tennessee 
Corp., Tampa, Fla. 
Virginia-Carolina Chemical Corp., Richmond, Va. 


SUPERPHOSPHATE 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Davison Chemical Corporation, Baltimore, Md. 
International Min. & Chem. Corp., Chicago, IIl. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Southern States Phosphate Fertilizer Co., Savan- 
nah, Ga. 
U. S. Phosphoric Products Division, Tennessee 
Corp., Tampa, Fla. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


SUPERPHOSPHATE—Concentrated 
Armour Fertilizer Works, Atlanta, Ga. 
International Min. & Chem. Corp., Chicago, Ill. 
U. S. Phosphoric Products Division, Tennessee 

Corp., Tampa, Fla. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


TALC 
Ashcraft-Wilkinson Co., Atlanta, Ga. 


TANKAGE 
American Agricultural Chemical Co., N. Y. C. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
International Min. & Chem. Corp., Chicago, Ill. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


TEPP 
Monsanto Chemical Co., St. Louis, Mo. 
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Answering a query: 


What Those Symbols 
Mean to Readers 


ver notice those little symbols with the letters 
E “ABC” and “ABP” on page 3 of FARM CHEM- 
ICALS? Recently a reader asked what the symbols 
stand for. 

This is a good time to explain, for next month is 
““ABC Month” and member publications throughout 
the country are taking time out to tell their readers 
and advertisers what membership in the organization 
means to them. In addition, the Associated Business 
Publications (the other symbol which appears on our 
masthead) is supporting the project and at the same 
time giving its reasons for existence. 


Audit Bureau of Circulations 


The symbol at the left is the insignia of 

@ the Audit Bureau of Circulations. It has 

been in existence since 1914. FARM 
CHEMICALS joined a year ago this month. Before 
1914 there was no generally accepted means of 
measuring a publication’s circulation. Loose claims 
by some publishers tended to fool readers and ad- 
vertisers as to how many and what type persons 
read magazines. A group of publishers and adver- 
tising men formed ABC to provide standards of 
practice in circulation for the benefit of readers, ad- 
vertisers and publishers. 

ABC auditors make annual audits of member pub- 
lications, enabling a judgment of the publication’s 
worth based on definite standards and values. ABC 
statements not only tell who reads a publication and 
where it goes; they provide also a behind-the-scenes 
force which promotes high editorial standards for 


articles printed in the magazine. 
ness Publications provides a real service 
to all who are concerned with the publica- 
tion. Backbone of the organization, which was formed 
in 1916, is a Code of Ethics which guides the pub- 
lisher in putting out his magazine. It stresses first 
the consideration of the reader and the importance of 
honesty in all departments of the publication. 

Members must adhere to strict standards of prac- 
tice. According to these standards, the magazine 
must refuse to publish paid ‘‘Write-ups’’ and_ to 
measure all news by the standard: “Is it real news?” 
The publisher must make available to all advertisers 
complete information about advertising rates to pre- 
vent discrimination between advertisers. 

FARM CHEMICALS thinks its readers and adver- 
tisers will find its membership in ABC and ABP 
valuable in our attempt to provide a better magazine 
for all our readers and advertisers in the fertilizer 
and pesticide industries. 


Associated Business Publications 


In the same way, the Associated Busi- 
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METHODS AND RESULTS 


Many different methods of promoting 
Grasslands Farming are being pursued. 

All promote greater productivity and profit 
for our farms. 


The program shows tangible results in millions 
of acres of improved pasture land and greatly 
increased farm income. 


To the agencies who initiated and are 
successfully spreading the gospel of “Green 
Pastures” we pledge our continued support. 


POTASH COMPANY OF AMERICA 


Carlsbad, New Mexico 
GENERAL SALES OFFICE...1625 Eye St., N. W., Washingtcn, D. C 


MIDWESTERN SALES OFFICE...First National Bank Bldg., Peoria, III. 
SOUTHERN SALES OFFICE...Candler Building, Atlanta, Ga. 
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Magnesium 
and 
phosphorus 


Include Soluble Magnesium in Your Quality Fertilizers 


° ° . . Water-Soluble 
Magnesium is the basic metallic element Dette tethde at Catattienesia 


in chlorophyll, the green plant substance 
which captures the sun's energy that is 


vital for life and growth To grow big yields of high-quality seed crops such as corn, small grains. cotton 


Re and soybeans, there must be an ample supply of magnesium in the soil. Mag- 

Magnesium concentrates in the seed with nesium plays an especially important part in seed formation. As the plant 

phosphorus to aid in the formation of oils matures, magnesium concentrates with phosphorus in the seed to produce the 

and proteins required for viable seed. proteins and oils that are required for plump, viable seeds. Almost all plants 

F ; . need more magnesium than calcium in their seeds, and often more magnesium 

Magnesium functions as a carrier of phos- than either phosphorus or sulfur. Seeds of an oily nature, soybeans and cotton- 
phates to the actively growing and fruit- seed for example, have a particularly high magnesium requirement. 


inp guts of tho giant. If soils are deficient in this vital plant nutrient, the farmer must supply it in 


Magnesium is required to activate the order to get maximum quality and yield. He can do this most efficiently and 
processes which stimulate the production at less cost by using a fertilizer containing soluble magnesium. 


and transport of carbohydrates and pro- Many manufacturers of quality fertilizers have found that by far the most prac- 
teins within the growing plant. tical and effective way to supply soluble magnesium is ‘to include Sul-Po-Mag 
in their mixtures for crops grown on magnesium-deficient soils. Sul-Po-Mag, 
produced exclusively by International, is a properly balanced source of mag- 
nesium and potash, both in sulfate form, water-soluble and immediately available 
to growing crops. It is supplied for use in mixed fertilizers and also bagged for 
direct application to the soil. 


Magnesium, in sufficient quantities, enables 
the plant to utilize other plant nutrients 
for healthy, disease-resistant growth. 


Magnesium stimulates the growth of soil 

bacteria and increases the nitrogen-fixing More and more farmers are asking for fertilizers containing Sul-Po-Mag. You'll 

power of legumes. be doing your customers a real service by using Sul-Po-Mag in the complete 
_ plant foods you mix for magnesium-deficient soils. 


GEE ly MURIA’ OF . 
\eeuiss/ TASH “Mined and Refined at Carlsbad by International for Fertilizer Manufacturers 
_ SULFATE OF 
POTASH DIVISION = POTASH =  €=6INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
Fa ‘SUL-PO-MAG_ General Offices: 20 North Wacker Drive, Chicago 6 








